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FtELD-HABSKAL  HIS  VAJESTY  THE  xmG  OF  TUX  B£LGIA]^rS^  KX}.,  Ac.,  Ac 


Falmetvtoii,  Rfghe  HoA.  VTieoulit,  <.G.,  G.C.H., 

H.P.,  Pint  Lord  of  the  Treaaory. 
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Buflsell,  Right  llarw  Zaui,  K.G^  F.B.S.,  Secretary  of 

State  for  FoijigifAlGuiB. 
CardweU,  Righl  Hta.  E.,  Secretary  of  State  for  the 

Colonies. 
De  Grqr  and  Blpon,  nflPUt  Hoa.  Earl,  Secretwry  of 

State  for  War. 
Wood,  Right  Hon.  Sir  Charles,  Bart.,  G  C.B.,  M.P., 

Secretary  of  State  for  India. 
Somerset,  His  Grace  the  Dake  of,  K.G.,  First  Lo:d 

of  the  Admiralty. 
Wodehonse,  Right  Hon.  Lord,  Lord  Lieutenant  of 

Ireland. 
Dalhousie,  Right  Hon.  the  Earl  of;  K.T.,  O.C.n. 
Hardwlcke,  Admiral  the  Right  Hon.  the  Earl  of, 

F3.S. 


Brengliton,  Right  Hon.  Lortl,  9.^.B.,  l^.ftJ. 
Baring,  Right  Hon.  Sir  Francis  T^  Bart.,  M.P.,  F.RA 
Beresford,  Right  Hon.  W.,  H.P. 
ICttTchison,    Sir    Bod.   Impey,    K.C.B.,    G.OScS, 

F.R.S.,  Ac 
Peel,  Lieut-General  Right  Hon.  J.,  M.P. 
Pakington, 'Right  Hon.  Sir  John,  Bart.,  G.C.B.,  M.P. 
Austen,  Sir  Fruicis  W.,  G.C.B..  Admiral  of  the  I-  leet. 
P&rlier,  Sir  William,  Bart.,  G.CB.t  Admiml  of  ths 

Fleet. 
Blakeney,  Field-Marshal,  Right  Hon.  Sir  Edward 

G.C.B.,  (J.C.II..  &c. 
(Jough.     Ficld-Marslial,    Viscount,     K-P,,    (S.C-B^ 

K.iS.l.,  oCC. 

Cochrane,  Sir  Thomas  J.,  G.C.B.,  Vice-Adnfiral  of 

the  United  Kingdom. 
Seymour,  Sir  (ieorge    F.,    G.C.B.,    G.C.H.,    Rear- 

Admiral  of  the  United  Kingdom. 


PRESIDENT.— GENERAL  LOUD  HOTH-VM,  M.P. 


VICC-PlltSIOENTS. 


Smyth,  W.    H.,    Admiral,  K.F.M.,  D.C.Ln  F.R.9., 

F.S.A..  F.R.G.S.,  &c. 
Fox,  C.  R.,  General. 
Stanhope,  P.  Spencer,  Lieut.-General. 
Back,  Sir  George,   Vice-AdminO,   D.C.L.,  VMM.y 

Ac. 
Torke,  P.  J.,  Col.  late  Scots  FusOier  Gaa«^  FJL8. 
Lindsay,  Hon.  James,  Major-Gomal,  H.P. 


Pollock,  Sir  G.,  Gen.,  R.A.,  Bengal,  G.C.B.,  K..<J.I. 
Hamilton,  F.  W.,  M^or-GencraJ,  C.B.,   Vice-Preai- 
deot.  Council  of  Education. 

Ahsodc,  T.  St.  Leger,  Lieut.-Col.-Commandaat  Roral 

K.]«ddlesexMiUtia.  ^ 

Whlte^  Loraine,  Major. 

^ket,  W. H.,  Col.  Ret  H.  M.  Bom.  Army,  F.B^  M  F 
nhftowne,  E.  O.,  Captain,  R.X.,  C.B. 


COUMCIL.    1865— 1866. 

CsamAN^IiBiMy,  Hob.  J«Mt,  Ubiw  General,  MJ*. 

VicE-CBAimMAir— Hay»  Sir  JoftB  CJ>^  Bavt,  Capt  R..N.,  M.P.,  F  R  S. 


Locon,  W.  Stirling,  Esq..  late  H.C.S. 

Tapper.  A.  C,  Capt.  late  Royal  Brecknock  Militia. 

Barrow,  John,  Fjq..  F.R.S.,  late  Admiralty. 

Watson,  C.  £..  Licut.-Col.,  Unattibcbed. 

Boi!eau,  John  Theophilus,  Major-Gcn.  R.E.,  Bengal, 

F.R.S. 
Fletcher,  Henry  C,  Lieut.-Col.  Scots  FusiUcr  Gds. 
Bomley,  Randal,  M^Jor-General,  Inspector-Gen.  of 

Infantry. 
Egerton,  Charles  R.,  fcaptaln  R.N. 
Colliiison.  R.,  Rear-Admiral,  C.B. 
JeflTereon,  R..  Capt.  h.  p  Ceylon  Rifles. 
Adair,  R.  A.  Shafto,  Col.  Suffolk  Mil.  Art.,  F.R.S., 

A.D.C.  to  the  Queen. 
Kicolson,  Sir  F.  E.,  Bart.,  Rear-Admiral,  C.B. 


WeDcsley,  G.  G  ,  Rear-Admiral,  C.B. 

8eotk,  Sir  Sibbald  D.,  Bart. 

Maude,  G.  A.,  Licut-Coloncl.  C.B.,  Crown  Equerry 

Heath,  Leopold  (i..  Capt  R.N.,  C.B. 

Packe,  E.,  Captain  late  Royal  Horse  Guardie. 

Tyler,  H.  W.,  Captain  R.E.,  Railway  Dept,  Board  of 

Trade. 
Hay,  Sir  John  C.  D.,  Bart.,  Capt.  R.N.,  M.P. 
*Cooke,  A.  C,  Major  R.E.,  Topographical  Staff. 
Le  Coutenr.  J.  H.,  Lt.  Col.  Coldstream  Guards. 
Hall,  R.,  Capt.  R.N.,  Private  Secretary   to   First 

Lord  of  Admiralty. 
HiKgins,  W.  F..  Esq.,  late  Colonial  Office. 
Kanshawe,  E.  G.,  Rear  Admiral 


•  Nominated  by  the  War  Office. 


Smuiabt  akd  Cdhatob— Captain  Boughey  Burgess. 
Accoumtaut— Mr.  George  Felstead. 


The  loUoviiTg  Offioxbs  hare  kindly  consented  to  becODS  CoBXEaeOVSVia  Ubkbeu 
of  Council  ; — 

SOTAL  HAVT. 

Amiiifsd.  Tho  Set.  C.  J^  M.A,,    EDit  J.  H..   Chief  Engineer  H.M.    NollMh.  M.  S.,  Cipt  H.  H.  SUp 

Ciiaplaln  II.U.  SbipPembnka       _  Slilp  CauDucii rnixxu  Chulone 

~:^  BcoT-Admlnl 
or.  U.K.  Ship  Aitn>n 

Boll.  W.  11,  Aat-'Surgtaii  )LM.  Fluclamux,  Hon.  Oh  Comr.  FliDnsn.  F.,    AHt,-PmRor.    SM. 

Sliii<  (''»uck  Fuirgrd.  J^  Cipc  iUL  Ship  Far-  Bhip  Indui 

Bnuni|UFtG.S.,  Comr.  midibla  FhllUmDn.  A^  CftpC  HJL    Blip 

Co-lnnRUD,  W..  LicDl,  n.U.  Ship  Olbboni.  C,  Comi.  Coul  duud.  Defencs 

VicMiii  Woford  FnTDi^  J.  C,  C>pt.  HJL  Up 

Coloinb.  P.  H.,  Comr.  U.K.  Ship  Hurer,  T..  C;ipt ,  B  JI.  Ship  l«u]-  Proerii 

U^ir  dcr  Buulolpb.  Q,  O..  Cipt  "y  Up 

CuDtc  B.,  Cipt.  U.K.  »iip  Gib-  lhT<*>J.K.,<:^H.K.Shl;Tanu  Oriiodo 

niiai  Uutlon,  T,  Boir-Adiiiinl  SudT),  II.  S.,  Lieut  "if   Odp 

Cnuifurd.  F.  A.  B.,  Cipt^  H.H.  Jona,  0.  J.,    Capt    KM.   SMv  UitUaiuka 

ShipEimont  Shannoa  SliukL  J.  O.,  IJeiit.S.H.L.L 

Cruftun.S.S.l.,Capl.  U.K.  Ship  Kerr,  Lsrd.  F.  H.,  Opt.  E.M.  Ship  Shanluiil,  F.  F.,  Cipt. 

I11..1.BJ —  BnjU,,    8.   S,  Ueot    H.M.   SUp 

Stiriinn,  C,  CspL 

D(  Robeck.  H.  St  J.,  Lieut  H.X.    Klnniton.  A.  J..  Comr.  Bpnit.  T.  A.  B.,  CkjiI.  G.B. 

Ship Kerenitc                                 Idmbert   B..    Cijil.  U.K.    Ship  Vernrf,  Edmtuul  Hope.  CmmoAr. 

Dickioii.  J.  B.,  Capt  RH.  Ehip       LiiFrrnol  II.U.  Ship  Gtapplir 

Irmlitihls                                     Lenan.  John  F.,  Ucot,  il3i.  Ship  Ward,  Th«.  Le  B^  Ocmr.  HJt 

E^rtDii.  Hod.  P.,  Capt                        n'up  Ship  OolDDibim 

Egerwo.  F.W.,  Lieut  HJL  Ship    Hmfiir,    B.  C„  Capt  WllUi.  W.  W.  O.  B.,  litOt  BL  MUi 

StiDiDboU                                      Nudilia  C.  T.  A.,  Comr.  Dodqnid,  LI.  Inf. 
Dep^Ioid 

ABUT. 

Wil1iuai.0.I.C.,CaptH.H.GrdL  BohertHo,  Alex.  C.  Col.  I  Ban.  Blh  lolder.  W.  W.,  Lt-Coi.  GWli  Bwt. 

EernKmr,  W.  E,  C.B„Cai,  Zod  Dr.       Kloff'i  Murth.  C.  N.,  Lt-Cid.    IM  Bub 

Urrli.                                             Bn)irTi,C.B„LtzBatt8lliKlng't  «IIh  Bojai  RIBn 

fiwinfen.  F.  H.,  MnlorSIhDr.  Odi.   Darllnj,  B,  M^or  2  Ball.  »th  Rest.  Bauanhj,  J,  P,  Capt  W  Bttt 

Sia7Fr.  CCol.  eih  Dr.  Odi.             Bnlni,  O.  E.,  Capt.,    2ad   Bau.  eoth  Bonil  BUa 

WatdUw.  B.,  Col.  lit  Bonl  Dft           10th  Beat  Ttstcti,    f.  sl.    CapL   tth  Batt. 

Crifflthi.    H.  D.,   C.B.,   Col.   Ind    IIam,E.H..  IJeat  2BUtlIlhBegt  WIfa  Bofil  BIBei 

K.  N.  B.  Dga.                                 EipluBiH.    J.  W.,    H^Di  2  Bau.  laxall,  W.  lI,  C.B,  Col.  S&id  Bwt 

Bell,  W.  K,  M^OT  Snl  HuHan             I;£Ui  Ben.  Barkw.  0.  D.  Kalor  Mth  Beit 

Th<4inr.  Hon.  C,  W.,  Uajor  eth   Coi,  J,  #.,  Col.,  C.B.,  laibU.  Blcwelt.  C  dapt  SBIh  Beit 

InaitklllinR  Dncuoh*                       ■nl'.  ToDHe.G.N.K.A.,  U..CoLe;ihBn 

TRiel;an,H.A,LtoDt-CoLilhlIu,   Trevor,  W.C.,  U.-Col.  2  Bait  llUi  Hackirdf,  D.  £ ,  CoL  wth  Beit 

Biker,  V..  Lt-Cd.  lOtta  HuiMn           Begt.  Sore.  J.  A..  Ui^or,  ]lt(  wiihl.-j 

]lanRli,£.,C4d.  lllblliUBn        lMaid.C.E.,Lieut,2Batt]MhEegt.  Ljglit  iDfuor,                 " 

Puh,  E.  A..  LleuMSIh Lancen        G<dtfaunl.  D.  L,,UiOor3Biitt.  llth  Seaman,WC..K^.,aiH-lU.ItBd 

ilaClaJt.UliBorD^  aii.no,  lliu.       Itcft.  Ull-hla. 

nnmrvm,  F.S,.Lt-Cul.UitaHm.   PgcMlnirtaii.  G.U.,  Capt  I  But  Houluva,  S.V.F.,  Capt  71iid  Bast. 

Ahadle,  n.  E..  Ueut.  ITUi  Lane.           ISihUojal  Iriih  MaHn,  C.  H,  P: .;   7Sth  Beit 

Kmn.  B..  C<ri.  IMh  Hainan             Baker.  T.  !>.,  Cujil.  '.;  Uatt  ISIh  Hincki,  A.S^'  n      TCUiBm. 

XiberiT,  E..C>)I.  R.A..C.B.                 Koyallridi  DarcrtlL  T,  J    ■       77Lh  EtSt 

Irtliw.  A,  Col.  B.A..  CB.                 Wardn.  B.,  Col. ::  BaU,  ]»h  Fuat  >-cildFn.  O.   .    .  ...   :9ib  mkhn. 

naflv.X,S.K„r«C.  KA.                (VBiien,  J.T.N, JUJ.l  BattaHhBm.  EMt  C,  J,  .             ■,    Beit 

(HMeU.  Bn  QM.  a.A.                     Jona.  K, «,  C«il, a  Itatt. 'JJIb  B(rt.  ■■■--■■-                  -       - 


Stubh^  F.W.:  cWltH.Art,  Beng.  Uardini;.  F.  P..  C.U. 

"-■" "  B.  Ueul.«al.  B.E.  i-Jnd  Kep, 

0_CiM.R,E,  Swaan.  J.  S.,  Capl. ,    ... 

f.  C  Cepl.  B.E.  Hegt.                                                 Hiirhlandcn 


CoUiDioii.  T.  B.rUeul.«al.  B.E.  ...., ,      ., ^ 

make.  J.  X.  C.  Cant.  B.E,  Snaan.  J.  S.,  Capt.  2  But.  Knd    Pilteraon,  W.  T.  L,  U.mfl    atii 


Smith.  O.  F.  U.  Capt.  B.E.  Torrem.  H.  D,  Lieot-Col.  1  Bait    Knollri,  W.  Vf..  Capt  Bin!  UldL 

Earle.W..LfCul.lblt.Oren.<ML       MrdltW.  Puj.  Cafe,  II.  L.,  Hiior,  M4lh  Beet^ 

Sunley,  Hon.  F.  A.,  Cspt  S  Batt  Armilrong,  E,  Cupt  2  BaU.  23nl    Thealgir,  lion,  F.A.,Co]Jj3iB«rt 

Oren.  liuanl,  E.W.  Fui.  Kirk,  J.  H.,  Mijor  Beth  Rent 

John.tone.J.J-CaptJBaltr.r.Qdi.    Plaaktt  W.  A.  U.,  Lieut  1  Bait  Bainler,  D.,  Co).  MU,  Rett 

Sojnwut,  W.  r.  t.,  Capt  i  Batt       MUi  Rep.  Dunn...  ,P,  H,  Ualor  B»ih  B-rt 

rnldr.Gdi.  Clark. T., Kk|. 2iid Balt:4Ih Re«t.  Saiuiburr. F. 0., C,B  LtW^lOM 

Treftui",  lliin.  W.  IL,  Capt.  1  Salt    Uonie.K.O..<'api,aidBaH.s*Uilleg.       Hoy,  Benii,  Fib. 

ScuH  Fib.  U.II.  Tupper,  M.  r.  S..  Capt  Mtk  Eegt  CUf.T.S.,  Capt  I03id  Bor.Boai.  n. 

Uon-ntff.  H.  II,  Lt.-Col.  3  Bait   i'ulhngfc  J.  E.,Cul,  MnlBen.  Owen.  O.  A..  Lieut  lOJlh  Bc«, 

ScoU  Fib.  ndi.  Chapmaa.  A.T.L,  Tapt.  SIthBegt  Maclean.  H,  Maior  1  Bait BtTBito 

Enaib.J.V>-.,l:ni.::Batt.litBoyali   L]uTd.T..Cl9t.  3Mh  Reff.  Wuod.  IL.  Cum.  3id  Uui  ULBtS 

Ai|.Ub<n.   T„   r.B,  COL    1  BaU.   llort  J.J,  Cul.  asthBeKt  I>«»>15^,  M,  lij™."trS;  1    b2£ 

:;nd  HuiTO'"  Boralt  Urey.  F.  11,  Lt^-'ol.  Slih  Regi.  Menden.  J„  niit,  Cerlon  BUbi 

Cwf  It.  II.B..  Capt-  =  """■  am  ""I"   EUm.  W.  K..  Capt.  S«h  Rem.  Pifle.  C.  V.  N..  Slaj.ir  CaDe^Hlf 

IIaitiii.T.»a).lilutt4ibK.-i(i>n   Lt>licA,C.B„Col.  40UiKer!t  Gittm-.  C.  W.,  xlt  kSbJuS^ 

r.«ki.O.r.Mal.allatI.1lhl[.-t0wq    Btnraui,C.  I',  SIaJor4m  Ilegt.  llJy.C.  0.  >l»i.tHn  Comt'&S 
BlIKe.T.  S..  Mya  1  Ball.  Ub  Foi.     M-ffjcin.  U.,  Capl.  and  Fajm.  4ard       ••1  Miutetrj-.  li.ibc  ^^ 

KlrUaiKl.  J,  A,  V,  Col.  S  Bait       U,  Inf.  Walker,  A.,  |j,.„i.  ;inh   HIAil. 

nih  Fwiliur.  IMmh,  II.  W.,  Mi^4.^th  Uegt,  School  ,.|  Ha^i-m    neenJoSd 

Lowt;  E.  W.  D.,  C.a,  Ci>1.  I  Batt.   Lonrjr,  It.  W,  Col,  «Ui  Rcgl.  TalUgt,    ll..n.  w    /    i^Tuh 

«lh  Fool  Adami,  C.  Cul.  49Ui  Uegt.  IJrpul  Hiii.  Ci.lch.^ii,.r^ 

Kltcbener.ll..Lt.2fiattlltliI(ep.    Lock.  A,  C.K,,  Ll,-Col.  Wih  Ilcgi.  Bunisv,  II.  s.  s     Maf    .t  I>u<l 
Waller,  «.  H.,  Kojor  1  Bait  Iih    Kollamj,  P,  L..  Capt  »Sth  Ho^.  6Hi  be\^^!«i.v.,-^^i«,      ' 

Biiral  rutilien  Hania.  M.  C,  Ueal,  Uth  Kert,  iliiniiiBaa,  »,.  i,,  i;^  \^  \x«K 

...h....  1    i:    <~.».    t  B...    ii-ar,*  11  .1  f"  B,, Col. 5iui Beat,      ttttt.,™-— ' 


OOBBSSFOKDCSTG  MEMBEB8 — eonUwued, 


NatoD,  J.,  Lt.-Col.12th  Depot  Batt^  CMdiester,  C.  R,  Ki^.  lath  Depot  Stuart,  W.  T.,  GtoCila  ITth 

Attaknie  Batk,  Fennoj  fitafi;  Jamaica. 

Borton,  A^  C.B.,  Col.  17th  Depot  HaO,  J.  P.,  Maior  14th  Depot  Batt^  FbnhlaoQiie.  £.  B.  da. 

Batt,  Limerick  Cork  GenttS 

bu^  Wm  Col.  2nd  Depot  Batt^  Brown,  H.  P.,  Lt-Gol.  Unattached 
Chatham 


HEB  MAJESTTS  INDUN  FOBCES. 
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NAVAL    ORDNANCE. 
By  Captain  E.  G.  FisHBorRNE,  R.N.,  C.B. 

Mr.  Chatrsian, — When  last  I  haA  the  honour  of  lecturing  in  this 
Institution,  I  expressed  myself  strongly  as  to  the  injustice  that  had 
been  done  to  the  service  by  neglecting  tlie  smooth-bore  gun,  and  then 
complained  that  great  initial  velocity  of  projectile  had  been  so  under- 
valued that  none  of  the  recent  guns  admitted  of  more  than  very  low 
VOL.  vni.  B 


5:  c^KT.  riiHBon^i:  ox  xavxl  onrxASCE. 

-  .-  ■  .-  _■'.;.-. iL".  :'::>.r:T.  Ti-.T-  1-  l:—  :_  r  •  la  f-r  this  com- 
:  .L.  • '..  ..-  rj  '''«"  ->"  -ir:j>:r.Lj'  i*  s-!  1 :.  ._jT-  r -iz-rvr-ied  the  neg- 
j^  -ri  :  '_--  -.a.!!  :*Li  i.::-rr  T'-t-.::*!:.^'  :-.v  ;  -'  V.j  :Lii  ihf  adoption  of 
".3--!.r  ••^-TTLilTi^-i  :nii«  ••i'liiz  laade  ilgl.::r-  .-u  lije  discussion  of  my 
:«ii:»^  !■*-  T-TTTtri  tL»i  fsi^i  ^tii;*  iLTi?:  I-.-  ij-i-aTT-.-r  than  j^mooth-boie^. 
_'  :  J-  :  •••:  --L  -r:.:  *i-i:  ::-  tL>  l-  Lai  o  z-.-.-ivi  iLe  jrinciplo;  thi?, 
- v-Lt-^T.  is  :. .:  s-:-.  i  'T  tl  'n::?!:  he  La*  iianiv  reinstated  the  round 
•■:  cLi  6  ZLizzl.-l.ii-.T  t  ■  fr^'  :t  froL:-.  Lo  :?  >::11  o:r;stantly  making 
..'-■.  J" r-   v.-j-.i.v.    -:.y  Tval  j-r '^T-/>>.   !-.-?-:i=-j  Lr  still  dings  to  the 

.---•1."-^*  *.La:  :ils  oi:ia:'i»  irrutii  d^iii.ri^:.-  to  :r.r?  ii^terests  of  the 
.•_:r;-.  j^i  -  :  >.  r- >r: v:L>r  any  h  ■j.v.  :li  il.-  arrlUi-nr  cxjicriinents,  of 
-*:l-?f ii.a  :py  chan^-f,  stt-in^  ihai  ib-:-  a]  j:«areDt  j»rinciple  in 
.  :■-  .-  L-v  :'vi:  .:  "  vorkinjEr  ont "  the  t-rr^neoTis  system  that  has 
•  ..  -  v-^l-r-rlv  ai-T'te^i.  I  solicit  vi  iiir  atte!::i«:i:i  wiiiie  I  o.intrast  that 
;•>.-:_  v-::i  Ti..*^  •::    jiL-.t  omd] -etit- 'Fs  which  ••nt-r  greater  advan- 

l-.-vr  :..  iLy  dt-tiLing  uj.tc  disiincily  the  gim  of  the 


fc  - 


"--        • :^ 


.'  >:  i!!."-  iiv  ::.  run  over  the  chiing-os  that  have  V'eti'n  made  in  Sir 
-■_  XrzL^^i'Ai^'^  ?uiis,  tu  ^h';lW  Ik.w  tnily  I  had  i»redicted  their 

•  -  '-  ■ 

;•:.  At  :    ::>.-  niuIiiirT-'jVv'.     2iid.  As  to  ihe  sLuut. 

.'■  r.a*.--  I.  FL".  1  y«:'U  ]<T<.'eivi'  i Ik- early  ooiisinictii^n,  the  salient 
-->.-.:.■=?  of  which  art'  the  coil  system,  (wliich  Sir  AVilliam  said,  in 

-  r'-.i-  :.'.>:  l-rf  T'.'  the  Comiiiittiv  of  the  House  •'•f  Commons  (Ques- 
.?  -1  -  -v;ii  "the  «.-sseiiti;d  pari  nf  liis  system.")  and  the  number 
-:  -  .:.  v-V;..L  the  Cv-ils  are  put  tog-etht-r,  shown  at  A.A.E.    G.G  re- 

^_  -  -    •  »  ;-  ▼^••'w-  t,r 
■  ■ — '^c' 

'.'  ■ '.  y  -  r-.-e  a  great  ni^dnctinu  in  the  numK-r  of  coils  (see  lower 
:  j^::.-  B»:  D.  Fig.  1.  sIk-ws  a  large  cAl  put  on  in  front  of  the 

:..  :.  l.-;  1j?03-4;  C,  a  piece  recently  cut  off  the  muzzle;  and  in 
J.  o  V  .-  Lave  his  oi'Di  petit  ion  gmi  wiih  a  steel  barrel,  completed  with 
•r.:.:.j.:.  atd  breech  cuil;  the  object  oi  the  one  Inking  apparently 

-.  *^::.-.:'.ii -holder,  that  of  the  other  to  give  weight. 

•  .  'iVIlliT^^  Armstrong,  it  will  ]x»  rememlx^red,  did  not  agree  to  my 

•  >!•.-  r:.  h:«  coil  system.  Ho  said  that  Captain  Fishboume,  refer- 
_•  •  ":.-:  liO-jHjunder  (Plato  II,  Fig.  6),  pointed  out  various  overlap- 
,-.  -:.i:::.;:  that  it  must  necessarily  hap|K*n  that  the  piirts  must  draw 
:. :  -r.  s^r.i  *o  ••n.     ilowever,  said  Sir  William,  "  all  that  is  met  by 

-^..-.  :L;»t  it  does  not  take  place,  and  I  need  not  argue  the  ques- 

--  •       r  ' 

. •    .    • -   ,■*     *    • 

•   >  '.':ry  true,  that  steel  tnlx^s  may  be  advisable  for  other  reasons 

i  •Lfii  • :  the  inability  of  the  coils  to  stand  the  wear  and  tear  upon 

:  .  v.L:.;L  I  -hall  have  again  to  revert  to,  but  I  must  beg  your  atten- 

•/.v.- 1' .  Plate  I,  Fig.  2,  a  drawing  of  a  li>-|)oundcr  taken  from  the  re- 

-  -  ■  ■:  r.*-  Parliamentar}-C(anmitt(^e,  showing  the  jxarts  drawn  asunder 

•  ..■  ^  r-.-iing  U-hind  the  trnnnioim,  and  fractured  in  a  line  with  them, 
■'/.-.'J  :. ..  need  that  /  should  '' nnjue  the  que^ft  ion  further  "     I  may  also 

y-ou  10  the  guns  on  this  system  which  arc  now  to  be  seen  in  the 


'f.-i. 
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Arsenal,  to  satisfy  you  how  dearly  bought  has  been  the  experience 
which  has  led  Sir  William  to  adopt  other  than  "  coiled  iron  "  tubes, 
notwithstanding  that  he  had  asserted  their  ^^inferiority***  In  the 
multigroove,  Plate  II,  Fig.  6,  you  see  the  service  plan  of  closing  the 
breech.  Fig.  4  shows  the  earlier  plan  with  one  wedge ;  and  Fig.  4a, 
the  present  mode,  viz.,  of  substituting  two  wedges  for  the  breech-piece, 
improperly  called  a  vent-piece. 

I  will  not  detain  you  with  a  description  of  Sir  William's  varied  plans 
of  multigroove  rifling,  of  which  the  most  important  are  shown  in 
Plate  I,  Figs.  A,  B,  C,  D,  E,  nor  tire  you  with  a  long  list  of  unsuccess- 
ful fuzes,  costing  thousands  of  pounds,  or  with  an  enumeration  of  the 
numberless  changes  in  the  patterns  and  also  in  the  material  of  breech- 
pieces,  bouchings  to  stop  the  leakage  of  gas,  wads  to  prevent 
leading  of  the  grooves,  breech-screws  and  sights ;  together  with 
the  vast  quantity  of  special  tools  necessary  to  keep  these  in  order, 
all  arising  out  of  the  erroneous  principles  involved  in  the  original 
design. 

The  various  charges  of  powder  and  shot  are  shown  in  Plate  II,  by 
letters  A,  B,  D,  E,  and  F,  with  Boxer's  lubricators  C,  together  with 
the  spaces  occupied  by  each  when  in  the  gun.  Fig.  6. 

I  shall,  however,  have  to  advert  hereafter  to  a  few  more  changes, f 
meanwhile,  we  may  examine  the  "  shunt "  in  the  varied  phases  of  its 
career.  In  Plate  IV,  Fig.  1,  you  see  the  germ  of  the  system  in  1859,  one 
nipping-groove  only ;  obviously  fAa^  could  not  succeed,  for  it  drove  the 
shot  all  on  one  side.  In  18G0  (see  Fig.  2),  we  find  two  nipping-grooves 
with  iron  bearings  for  the  shot  to  travel  on,  then  we  have  plain  pro- 
jections upon  the  bore,  Fig.  3,  and  then  plain  grooves  in  the  bore, 
Fig.  4,  then  in  1861  we  have  three  nipping-grooves,  Fig.  5,  and  for  the 
first  time  after  two  years'  firing,  sojl  metal  bearings. 

Fig.  6  shows  a  70-pounder  with  six  grooves,  and  Fig.  11  a  lately 
finished  70-pounder  with  only  three  grooves,  which  looks  like  a  retro- 
grade step;  yet  three  is  the  number  adopted  in  the  competitive 
12-pounder  shunt-gun  with  a  solid  baiTel,  represented  in  Fig.  10. 

From  the  projectiles  with  hard  metal  bearings,  with  one  row  of  studs 
to  take  the  muzzle-squeeze,  we  pass  to  shot  entirely  of  iron,  then  to 
zinc  strips  for  bearings,  and  from  zinc  strips  to  brass  buttons— changes 
sufficient  surely  to  have  suggested  that  there  was  something  palpably 
wrong.  I  therefore  need  not  dwell  longer  upon  the  peculiarities  of 
the  large  family  of  the  "  shunts,"  but  may  be  permitted  to  refer  to 
my  former  lecture,  in  which  I  pointed  out  that  the  smooth-bore  gun 
aud  the  rifled-gun  had  not  been  compared  on  equal  terms — that  no  just 
estimate  of  their  relative  values  could  be  arrived  at  till  "  equal  genius  *' 
had  been  expended  in  developing  the  properties  of  each  class  of  gun, 

*  Sir  William  ArmBtrong  says,  *^  I  was  compelled  for  a  time  to  make  the  inner 
tubes,  contrary  to  my  principle^  from  a  solid  forging  instead  of  from  coiled  iron,  and 
the  result  has  prored  the  inferiority  of  the  plan.  — -E.  Q-.  F. 

f  All  Sir  William  Armstrong's  plans  of  breech-loading  hare  failed,  as  was  virtuallj 
admitted  in  the  adoption  of  muzzle-loading  guns;  and  his  application  of  the  cod 
construction  has  likewise  proved  as  unsafe  in  practice  as  the  mode  of  its  application 
was  wrong  in  principle. — E.  Ot.  P. 
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and  yet  the  vicious  inequality  then  complained  of,  is  still  persisted  in, 
to  the  great  injuiy  of  tne  public  semce. 

I  remarked  in  my  former  lecture  on  the  great  difficulty  of  obtaining 
accuracy  with  rifled  ordnance,  on  account  of  the  neccssai-y  unsteadiness 
of  ships  at  sea,  but  I  did  not  urge  anything  against  the  utility  of  large 
powder  capacity  and  long  range  for  breaching  and  destroying  at  great 
distances,  though  Sir  William  Armstrong  in  replying  to  my  obsei'va* 
tions,  implied  that  I  had  done  so. 

The  comparative  flatness  of  trajectory  of  the  round  ball  at  short 
ranges,  as  compared  with  that  of  the  rifled  shot,  arising  from  the 
greater  initial  velocity  of  the  former,  was  established  together  with  its 
greater  general'effectiveness  at  sea  from  the  same  and  from  other  causes 
— see  Fig.  10,  Plate  II,  wherein  it  is  shown  that  the  round  ball  would 
hit  any  object  not  less  than  12  feet  high  at  any  part  of  the  trajectory, 
while  the  rifle  ball  would  pass  over  objects  more  than  40  feet  high. 

The  enormous  tension  that  must  be  occasioned  by  the  alteration 
which  has  to  be  effected  in  the  lead  coating  of  the  multigroove  shot,  and 
by  the  nip  at  the  muzzle  both  of  the  multigroove  and  shunt  guns,  was 
pointed  out,  and  I  stated  that  the  smallness  of  the  recoil  of  the 
former  guns  was  no  proof  that  there  was  little  friction,  but  the  reverse, 
for  it  was  the  intensity  of  the  friction  of  the  shot  in  passing  out 
which  prevented  the  recoil  of  the  gim,  and  absorbed  a  large  portion  of 
the  force  that  ought  to  have  been  employed  in  giving  a  higher  velocity 
to  the  shot. 

1  dwelt  on  the  injury  it  was  to  a  naval  gun  to  have  the  shot  de- 
tained, as  in  the  multigroove  rifled  gun. 

I  insisted  that  instead  of  making  the  pure  rifled  gun  all  and  all, 
giving  up  the  "  substantial  advantages  of  low  trajectory,  straight 
ricochet,  smashing  force,  simpHcity  and  economy  for  the  very, 
occasional  advantages  of  long  range,  we  should  make  round  ball 
firing,  the  basis  of  our  system,  adding  such  a  rifling  as  would  not 
interfere  with  it,  but  give  us  the  desirable  advantages  of  rifled  guns 
and  their  capacious  shells,  without  sacrificing  any  of  the  enumerated 
advantages  of  the  round  ball." 

This  I  stated  would  exclude  all  multigroove  guns,  or  those  with  a 
sharp  edged  rifling,  I  pointed  out  some  of  the  most  glaring  defects  of 
the  coil  system,  of  the  lead-coating  system,  and  of  the  strip  system, 
and  after  reviewing  the  other  rifled  guns  proposed  by  different  in- 
ventors, concluded  that  the  system  of  Captain  Scott,  from  the  simplicity 
and  indestructible  nature  of  its  projectiles,  from  its  capability  of  firing 
round  balls  and  all  other  missiles  used  for  guns,  was  the  best  suited 
for  naval  purposes. 

My  lecture  was  given  in  May,  1862,  and  the  notice  therein  of  the 
various  systems  will  render  unnecessary  further  mention  of  them, 
except  60  far  as  may  be  requisite  to  illustrate  the  principles  set  forth 
in  this  paper:  As  so  much  has  been  given  up,  it  might  be  said  that 
nothing  remained  to  object  to ;  but  the  fact  is,  that  though  the  clianfi^es 
have  been  those  merely  of  detail,  the  erroneous  principles  involved  in 
the  design,  both  of  the  gun  and  the  missile,  are  retained,  and  carry 
with  them  all  their  pernicious  consequences. 
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Some  of  our  ablest  artillerists  never  accepted  Sir  William  Arm- 
strong's systems  as  correct ;  some  are  now  of  opinion  that  the  muiti- 
groove  is  a  failure,  and  that  this  will  soon  be  generally  acknowledged, 
we  are  led  to  conclude,  from  the  admission  of  admirers  of  the  systems 
in  speaking  of  their  limited  performances  when  used  against  iron 
plates  at  very  short  distances.  To  use  their  own  language,  they  say, 
they  are  "quite  insignificant,"  "almost  inappreciable,"  and  the  effects 
produced  by  the  120-pounder  shunt-gun,  the  same  authorities  confess, 
were  "  not  much  more,** 

The  many  shifts  in  the  shunt  rifling  and  the  hesitation  to  adopt  that 
system  in  the  army,  indicate  an  opinion  in  the  minds  of  the  inventor 
ajid  his  admirers  that  it  is  not  adapted  for  that  purpose.  But  as  there 
area  few  influential  persons  who  still  cling  to  Sir  William  Armstrong's 
systems  as  if  they  thought  neither  of  them  radically  bad,  it  will  be 
necessary  for  me  to  prove  that  they  each  so  extensively  violate 
mechanical  and  artillerist  principles,  as  not  to  admit  of  effectual  im- 
provement, and  that  a  continuance  of  the  use  of  either  cannot  fail  to 
end  in  disaster. 

The  problem  is  how,  with  the  limited  strength  and  limited  endurance 
of  metals,  together  with  the  necessity  for  limiting  the  weight  of  ships' 
gnnsj  and  thehr  projectiles,  to  obtain  the  greatest  effectiveness,  or 
how,  with  a  given  sum  of  money,  to  obtain  a  gun,  that  under  the 
varying  circumstances  of  warfare,  will  effect  the  greatest  damage. 

Viewing  the  subject  practically,  we  are  bound  by  several  conditions: 

Istly.  That  the  distances  at  which  naval  actions  will  be  fought  are 
constantly  altering,  and  cannot,  therefore,  be  accurately  measured. 
They  will,  however,  be  generally  much  within  2,000  yards,  and  only 
exceptionally  above  that  distance. 

2ndly.  That  with  a  given  weight  and  strength  of  gun,  and  weight 
of  projectile,  the  highest  relative  velocity,  and  the  quickest  exit  of  shot 
from  the  gun,  shoiud  be  provided  for. 

3rdly.  That  the  gun  should  possess  the  capability  of  being  used 
with  spherical,  as  well  as  elongated  shot,  without  injury  to  the 
grooving,  and  be  also  able  to  fire  molten  iron  shells,  grape,  can- 
nister,  &c.  These  capabilities  are  little  short  of  indispensable  where 
only  one  or  two  guns  are  carried  by  vessels. 

If  a  correct  mode  of  procedure  be  adopted,  these  conditions  are  easy 
of  attainment,  and  then  every  other  quality,  in  the  necessary  degree, 
may  be  given ;  but  it  will  be  impossible  fully  to  meet  them,  unless  the 
size  and  form  of  the  projectile  be  such  "  that  it  will  only  occasion  the 
ieast  tension  on  the  gun,** 

Time  and  tension  enter  largely  into  almost  every  artillery  question, 
yet  most  unaccountably  they  seem  to  have  been  altogether  overlooked 
by  those  who,  for  the  last  few  years,  have  had  control  in  artillery 
matters  in  our  country ;  for  this,  amongst  other  reasons,  time  and 
tension  should  have  our  first  consideration. 

The  more  slowly  motion  is  at  first  communicated  to  the  projectile, 
and  the  less  it  is  obstructed  afterwards,  the  less  will  be  the  tension 
npon  the  gun. 

We  know  that  a  pressure  of  about  7  tons  per  square  inch  applied, 
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uniforrnly  over  8  feet  of  a  smooth  bore,  will  give  an  ordinary  round 
shot  1,600  feet  of  initial  velocity : 

7-7-7-7; 
but  the  amount  of  power  required  to  produce  any  given  velocity  of 
projectile  will  vary  much  as  it  is  well  or  ill  applied.    The  greatest  results 
would  be  obtained  by  applying  the  pressure  slowly  at  first,  and  after- 
wards in  an  increasing  ratio  for  the  purpose  of  accelerating  the  shot. 

Afterwards  the  order  of  the  pressures  in  this  case  might  be  some- 
what as  represented  by  the  numbers : 

3-6-9-12. 
By  such  an  adjustment  of  the  pressures  a  much  higher  initial  velocity 
might  be  obtained,  as  the  power  would  be  greater,  and  yet  the  gun 
would  be  less  strained,  as  the  higher  pressures  would  be  employed  only 
when  the  shot  was  receding  fast  from  it,  and  so  reUeving  the  gun. 
This  arrangement,  nevertheless,  is  neither  applied,  nor  sought  to  be 
applied,  in  any  gun  extant,  while  in  respect  of  some  ordnance,  it  is  so 
much  violated  as  to  occasion  rapid  deterioration  and  early  destruction. 

In  practice  the  nearest  approach  to  this  application  of  the  pressures 
is  in  the  old  smooth  bore,  in  which  there  is  a  large  amount  of  windage 
that  prevents  much  of  the  sudden  tension  that  would  otherwise  arise 
from  the  mode  of  igniting  its  large  powder  charge.  The  application  of 
the  pressures  in  the  smooth  bore  may  be  represented  by  the  numbers : 

5_ll«8-4 

A  considerable  reduction  of  windage,  say  from  '21  to  '08  inches, 
would  give  an  equal  velocity  with  ith  less  powder,  or  a  greater 
velocity  with  an  equal  quantity,  but  occasioning  greater  initial  tension. 
The   pressures  in   this  case   may  be  represented  by  the  numbers: 

6-11-8-4. 

A  rifle  projectile  of  the  same  diameter  as  the  round  ball,  but  double  its 
weight,  and  relieved  in  some  measure  by  windage,  will  produce  a  very 
much  greater  strain  upon  the  gun,  in  consequence  of  the  detention  of 
the  shot  by  its  rifle  wings,  and  its  greater  inertia.  These  causes  give 
time  for  a  larger  portion  of  the  charge  to  be  converted  into  gas  than  in 
the  smooth  bore,  before  the  projectile  moves  and  relieves  the  strain. 
The  order  of  the  pressures  in  this  case  would  be  somewhat  as  below^ 
Tarying,  of  course,  with  the  angle  of  twist,  &c. : 

8—12-6-3. 

A  rifle  projectile,  on  the  expanding  principle,  and  double  the  weight 
of  the  round  ball,  would  occasion  still  more  tension  on  the  gun,  as 
there  would  be  no  windage  to  reheve  it,  for  the  projectile  on  its  leaded 
base  being  driven  out  into  the  rifle  grooves  and  tightly  closing  the 
bore,  would,  from  the  great  friction  this  occasions,  be  moved  with 
diflSculty.  More  time  would,  therefore,  elapse,  and  a  greater  portion 
of  the  powder  would  be  converted  into  gas  before  the  projectile  was 
in  motion,  than  in  the  case  of  a  rifle  shot  with  windage.  An  approxi- 
mate estimate  of  the  tension  in  this  case  is  given  by  the  numbers : 

10-^12-6-3. 

But  of  all  the  projectiles  extant,  that  which  is  more  than  double  the 
weight  of  a  round  ball  of  the  same  diameter,  and  is  of  a  diameter 
greater  than  the  bore,  involving  the  necessity  of  its  cutting  its  way 
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thrcmgh  the  rifle  grooves,  and  is  subjected  to  a  sharp  squeeze  at  the 
muzzle,  must,  of  necessity,  occasion  by  far  the  greatest  tension  upon 
the  g^un.  This  cannot  be  placed  at  a  lower  pressure  in  tons  per  square 
inch  than  the  following  numbers  represent : 

18-9-4^-2^. 

The  last  estimate  has  reference  to  the  multigroove,  and  the  proof  of 
the  hig^  tension  is  to  be  found  in  the  following : — 

Ist.  Mr.  Bashley  Britten's  gun,  with  an  expanding  rifle  projectile, 
and  a  charge  of  only  -^^th  the  weight  of  his  shot,  gave  an  initial 
velodly  of  1,209  feet  per  second,  while  Sir  Wm.  Armstrong's  multi- 
groove  projectile,  with  a  charge  of  ^th  its  weight,  attains  no  higher 
velocity  than  from  1,140  to  1,200  feet  per  second;  that  is,  Mr.  Britten's 
shot,  in  attaining  the  higher  result,  does  not  occasion  to  the  gun  so 
great  a  total  strain  as  that  of  Sir  Wm.  Armstrong  by  at  least  j-th, 
wfnle  tiie  initial  strain  on  Sir  William's  gun  must  be  double  that  cm 
Mr.  Britten's.* 

2nd.  One  of  the  Parrot  rifled  guns,  a  muzzle-loader,  with  an  expand- 
ing projectile,  gave  an  initial  velocity  of  1,254  feet  per  second,  with 
a  charge  of  ^th  the  weight  of  its  shot,  and  other  American  guns 
have  g^ven  1,244  feet  with  charges  a  shade  more  than  i^th. 

'Diat  I  have  rather  understated  the  tension  occasioned  by  the  mul- 
tigroove  shot  is  clear  from  Sir  Wm.  Armstrong's  own  words,  in  answer 
to  questions  put  to  him  by  the  Defence  Commission.  He  said,  '^  If  you 
fire  a  long  shot  with  a  heavy  charge,  you  attain  a  point  at  which  the 
material  begins  to  crush,  the  metal  in  the  chamber  yields  to  the 
pressure,  and  is  displaced;  the  gun  begins  to  loose  its  form;"  and 
again,  he  repUes,  "  1,200  feet  is  the  proper  initial  velocity." 

Although  costly  coils  of  wrought-iron,  capable  of  standing  a  com- 
pression of  17  tons  to  the  square  inch,  are  necessitated  by  the  use  of 
Sir  Wm.  Armstrong's  projectile  to  obtain  even  this  loiv  initial  velocity, 
it  should  be  borne  in  mind  that  merely  common  cast-iron  guns  were 
used  in  the  trials  by  Messrs.  Britten,  Haddon,  Jeffrey,  Lancaster, 
and  Captain  Scott,  and  the  tension  that  such  guns  arc  considered 
capable  of  bearing  with  safety,  does  not  exceed  12  tons  per  square 
inch. 

Serious  evils  likewise  arise  from  the  projectile  of  the  multigroove 
being  made  larger  tlian  the  bore,  through  wliich  it  is  detained  hi  the  gun, 
and  greater  heat  is  given  out  by  the  more  immediate  combustion  of 
the  cartridge  in  the  chamber.  This  rapidly  warms  the  inner  tube, 
which  does  not  readily  part  with  its  heat  again,  the  consequence  is, 
that  portions  of  the  lead-coating  of  the  projectile  are  melted,  and 
roll  in  small  globules  along  the  lower  grooves  of  the  gun,  fouhng 
the  rifling,  and,  consequently  impairing  the  accuracy  of  the  firing. 

In  addition  to  the  excessive  initial  tension,  tliere  is  a  violent  strain 
arising  from  the  squeeze  at  the  muzzle,t  both  in  the  multigroove  and 

•  In  fact,  the  pressure  of  forcing  a  251b.  Armstrong  shot  slowly  through  the  bore 
bj  mechanical  means  is  said  to  have  exceeded  40  tons.— E.  G.  F. 

+  The  effect  of  these  constrictions  is  that  sometimes  the  shell  bursts  in  the  gun, 
damaging  the  rifling,  sometimes  near  the  muzzle,  to  the  danger  of  friends.    This 
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shunt-guns,  tending  to  pull  the  chase  from  the  breech.  This  is  so  ex- 
cessive, as  sometimes  to  split  their  muzzles,  and  it  has  the  peculiar 
disadvantage  of  checking  the  motion  of  the  projectile  just  at  the 
place  where,  as  already  shown,  the  greatest  acceleration  should  be 
given. 

These  squeezings  at  the  muzzle  and  breech  of  the  multigroove,  and 
the  danger  of  such  pressure  crushing  up  the  shells,  effectually  prevent, 
without  further  complication,  the  firing  of  molten  iron.  The  muzzle 
squeeze  in  the  shunt-gun  is  equally  dangerous,*  but  the  higher  initial 
velocity,  with  equal  charges,  obtained  from  this  gun,  indicates  the 
greater  detention  and  friction  of  shot  in  the  multigroove,  and,  there- 
fore, the  higher  tension  upon  the  gun.  At  my  last  lecture,  in  1862,  it 
was  asserted  that  both  the  multigroove  and  shunt  could  be  fired  with 
as  much  safety  as  the  smooth-bore,  with  charges  ^th  the  weight  of 
their  shot,  and  that,  therefore,  the  strain  caused  by  these  methods  of 
rifling  could  not  be  so  great  as  I  then  represented  it.  Experiments 
were  accordingly  made,  and  the  result  was,  that  all  the  heavy  g^ns 
which  were  fired  even  with  smaller  charges  than  ith  the  weight  of 
their  proper  skot^  were  put  hors  de  combat, 

1st.  The  llO-pounder  multigroove,  was  rendered  unserviceable  by 
firing  a  1001b.  shot  with  25  lbs.  of  powder,  a  great  portion  of  the 
vent-piece  was  driven  to  the  rear,  and  the  remainder  so  jammed  in, 
that  they  were  obliged  to  blow  it  out  from  the  muzzle.  The  lands  of 
the  rifling  were  flattened,  the  coils  of  the  gun  split,  and  the  breech 
damaged. 

Next,  the  usual  126  lb.  shunt-shot  was  reduced  to  98  lbs.  weight, 
and  fired  with  24|  lbs.  of  powder,  from  the  120-pounder  shunt-gun 
(Fig.  5,  Plate  IV),  which  was  so  damaged  at  the  breech  as  not  to  be 
worth  repaiiing. 

On  the  failure  of  the  large  multigroove  and  shunt-guns,  built  on  the 
Elswick  coil  principle,  to  stand  charges  of  one-fourth  the  weight  of 
the  shot  reduced  for  them,  the  ground  was  changed,  and  very  excep- 
tional experiments  were  made  with  useless  shot — useless  because  they 
turned  over  and  gave  no  accuracy.f 

arises  from  the  shell  starting;  with  oonsiderahle  relocitj,  on  which  the  hammer  inside 
ihe  fuze  is  liherated  and  falls  back,  partaking  of  the  shell's  yelocitj,  when  this  is 
checked  by  the  squeeze,  either  near  the  breech  or  muzzle,  the  hammer  mores  for- 
ward, i^ites  the  powder,  and  bursts  the  shell.  This  always  takes  place  in  the  multi- 
groove  if  the  shot  is  not  jammed  home  against  the  nip.  The  fact  is  so  well  known 
by  those  who  understand  the  intricacies  of  the  gun  that  they  seldom  load  it  when 
elevatedt  which  in  chase  woidd  entail  a  constant  alteration  of  eleyation,  and  cor- 
responding uncertainty  of  fire. — E.  G-.  F, 

•  A  breech-loading  shunt-gun,  of  8  tons  weight,  was  so  much  bulged  in  the  bore 
by  the  tight-fitting  zinc  projections  on  the  shot,  that,  after  only  eight  rounds  had 
been  fired  with  SOlbs.  of  powder  and  a  1501b.  shot,  it  became  unserriccable. 
— E.  O.  P. 

t  Major  Mordecai*s  careful  and  scientific  experiments  shew  the  Telocity  of  the 
American  smooth-bore  12-pounder,  with  a  charge  of  one-fourth  the  weight  of  its  shot, 
to  be  1,759  feet  per  second  ;  allowing,  then,  for  the  loss  by  the  difierence  of  windage, 
and  for  the  difference  of  eleren  calibres,  by  which  "Whitworth's  gun  was  longer 
than  the  American,  and  also  for  the  closed  windage  and  the  less  length  of  Sir  William 
Annstrong*B  gun,  we,  according  to  Mi\jor  Mordecai's  formula,  get  the  following  : — 
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The  value  of  these  when  fairly  estimated  according  to  their  striking 
velocities,  as  compared  with  those  of  round  shot,  are  given  below, — 

Value  of  the  round  shot  as  compared  with  Whitworth's,  as  50  to  42. 

Value  of  the  round  shot  as  compared  with  Sir  W.  Armstrong's,  as 
44  to  85. 

Apai*t  from  the  fact  that  such  rifle  projectiles  were  utterly  unfit  for 
service,  no  allowance  was  made  in  the  experiments  for  the  inequality' 
of  tension  upon  the  guns,  which  was  considerable  according  to  Su* 
William  Armstrong's  own  statement,  for  he  says  that  "  holding  back 
the  projectile"  ^by  the  rifle  grooves  and  by  the  contraction  m  the 
chamber),  "until  the  powder  is  converted  into  gas,  gets  a  higher 
pressure  upon  the  projectile,"  and  therefore  I  add  necessarily  a  higher 
piessure  on  the  gun  also.  Then  Whitworth's  12-pounder  not  having 
a  constricted  chamber  like  the  multigroove,  should  have  been  given 
a  larger  powder  charge,  and  the  smooth  bore  being  without  either  rifle- 
grooves  or  constricted  chamber,  should  have  been  fired  with  a  still 
larger  charge,  before  any  fair  comparison  as  to  the  relative  velocities 
of  shot  fired  from  rifled  guns  and  from  smooth-bores  could  have  been 
instituted.* 

I  further  showed,  in  May,  1862,  that  owing  to  the  distances  at  sea 
being  unknown,  the  greatest  accuracy  and  the  greatest  damage  to  iron 
plates  could  only  be  effected  by  the  highest  velocities  of  projectile ; 
the  endeavour  to  adapt  short  shot  to  the  Armstrong  guns  is  an  admis- 
sion of  the  truth  of  tnis. 

The  figures  contained  in  the  following  Table,  compiled  from  those 
frfven  in  the  Appendix  to  the  Defence  Commission  Report,  clearly  show 
the  importance  attached  to  high  velocities,  while  they  afford  another 
proof  of  the  total  disregard  of  all  fair  conditions  that  characterise  the 
comparisons  of  smooth-bore  ordnance  with  Armstrong  guns.  This 
table  is  given  by  me  to  show  how  fallacious  are  the  views  that  have 
been  made  the  basis  for  conclusions  affecting  great  national  interests. 


American  12-pounder,  smooth-bore. .    1759 

Jjom  bj  difference  of  windage 150 

„  „  calibre 121  «  2053  against  1900  feet  initial  Telocity 

of  the  Whit  worth. 
And  again  the  same-^ 

American  12-pounder    1759 

LoM  hj  difference  of  windage   173 

„  „  calibre 16  =   1916  against  1746  feet  initial  velocity 

given    by    the    Armstrong    12- 
pounder,   vriih   charges  of   one- 
fourth  the  weight  of  these  special 
shot. 
And  the  public  were  told  that  these  velocities  were  greater  than  could  be  obtained 
from  the  smooth-bore.     The  public  were  not  told  that  these  exceptional  velocities 
were  obtained  with  plaything  shot ;  nor  were  they  told  of  the  difference  of  tension, 
the  difference  of  windage,  and  the  difference  of  tlie  length  of  the  guns,  though  each 
cf  tbeae  influence  considerably  the  amount  of  initial  velocity. — E.  G.  F. 

•  Such  experiments  only  serve  to  mystify  ;  for,  with  such  shortened  shot,  long 
imoge,  and  accuracy,  which  alone  could  justify  a  departure  from  the  simplicity  and 
other    exclusive   properties   of  the    spherical  ball,    arc  lost ;    in   fact  Sir  "Williani 
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Nature  of  gun. 


160-potmder8,  lOJ-mchT 

smooth  boro j 

SOO-pounders,  lOi-inch  1 

nfled  gun j 

SOO-pounderB,    15'iiicli  1 

smooth  boro j 

600-pouTider8,    15-iiich  1 

nfled  gun j 


Weight 

in  lbs. 

Remaining  Telocity. 

Powder. 

Shot. 

200 
yards. 

1000 
yards. 

2000 
yardB. 

50 

150 

1766 

1624 

1200 

925 

75 

800 

1715 

1665 

1425 

1216 

80 

800 

1750 

•  • 

1150 

•  • 

62 

600 

1100 

•  • 

•  • 

812 

f  By  expe- 
ls    riment. 


r    0-7 

\windafl 


dage. 


The  tables  from  which  the  above  is  extracted  have  the  appearance 
of  being  a  record  of  facts,  yet  they  are  but  speculations. 

And  while  the  150-pounder  is  said  to  be  fired  with  a  charge  of  only 
50  lbs.  of  powder  as  a  lOi-inch  smooth-bore,  a  300-pounder  lO^inch 
rifled  gun,  which  is  exactly  of  the  same  weight  and  strength,  is  to  be 
fired  with  75  lbs.  of  powder  and  a  300  lb.  projectile ! ! 

That  is,  weakened  so  far  as  rifling  does  weaken,  this  wonderful  piece 
of  ordnance  is  by  this  process  deemed  to  have  been  made  strong 
enough  to  bear  a  strain  with  a  rifle  projectile  upwards  of  three  times  the 
amount  that  was  considered  suflScient  before  it  was  rifled ;  and  even  to 
this  greatly  increased  strain  a  large  addition  must  still  be  made  for 
constriction  of  chamber  and  muzzle  squeeze  m  the  multigroove,  or  for 
muzzle  squeezing,  if  it  be  a  shunt-gun.  Again  the  so  called  15 -inch, 
which  is  but  13*3,  is  to  be  fired  witli  80  lbs.  of  powder,  with  a  300  lb. 
round  ball,  yet  this  very  same  gun,  directly  it  is  rifled,  is  deemed  capable 
of  withstanding  the  strain  of  a  GOO  lb.  elongated  shot,  with  G2  lbs.  of 
powder. 

•  If  the  proper  charge  for  this  gun  with  a  6001b.  shot  is  70lb8.  of  powder, 
the  quantity  it  has  lately  been  fired  with,  then  the  equivalent  charge 
with  one  spherical  shot  would  be  140  lbs.,  yet  it  was  fired  with  this  shot, 
and  only  70  lbs.,  indicating  cither  a  total  disregard  of  artillerist  prin- 
ciples, or  else  one  of  the  great  defects  of  the  shunt  system,  the 
inability  to  sustain  firing  round  shot  with  proper  charges,  without  injur- 
ing the  sharp  edges  of  its  rifling. 

The  fancies  of  this  table,  as  contradistinguished  from  the  facts  of 
experiments,  show  how  great  has  been  the  delusion  as  to  the  value  of 
the  Armstrong  coil-guns. 

The  vaunted  150-pounder  smooth-bore  was  proved  with  a  single 
charge  of  70  lbs.,  one  of  80  lbs.,  and  one  of  90  lbs.  of  powder,  which  is 
rather  under  the  proper  proof  charge,  but  it  was  so  strained  that  i) 

Armstrong  himself  stated  that  he  could  not  obtain  any  degree  of  accuracy  with  rifl© 
projectiles  under  2^  diameters  long. — E.  G-.  F. 

Since  this  paper  was  read,  another  shunt-gun,  with  an  inner  tube  of  steel  haa 
\een  burst  in  the  proof! ! — E.  Q-.  F. 
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soon  afterwards  buret  with  50  lbs.  of  powder,  and  a  spherical  shot, 
fracturing  and  blowing  its  breech  a  great  distance  to  the  rear.  Plate  III, 
Figs.  11, 11a,  lib. 

Coil  guns  are  said  to  be  repairable,  so  this  gun  was  put  through 
some  such  operation,  and  was  then  fired  with  a  spherical  shot  with 
the  modest  charge  of  451bs.,  and  was  again  cracked  under  a  strain 
about  one'/ourth  of  that  which  this  Table  represents  it  as  capable  of 
hearing. 

Another  150-pounder  rifled  on  the  shunt  principle  was  fired  both 
with  150  lb.  round  balls,  and  8001b.  elongated  projectiles,  with  onfy 
85  lbs.  of  powder  to  test  the  power  of  endurance  of  the  Bellerophon 
taiget  against  the  heaviest  guns,  prior  to  constructing  a  new  class  of 
ironclads,  that  is,  this  very  important  national  experiment  was  made  with 
considerably  less  than  half  the  charge  which,  according  to  the  above 
Table,  is  the  proper  one  for  a  coil  12-ton  gun.  The  initial  velocity  of  the 
300  lb.  rifle  projectiles  fired  on  this  occasion  was  said  to  be  only  1,100 
feet  per  second,  instead  of  1,715  feet  given  in  the  Table,  and  therefore 
the  striking  velocity  would  be  as  18  only,  instead  of  43  ! 

It  is  clear,  then,  that  the  target  was  not  half  tested,  and  that  the 
whole  thing  was  a  mockery ;  the  more  palpably  so,  that  the  blows 
stmck  were  less  than  would  be  given  by  shot  from  the  American 
**  Monitor  **  guns. 

The  following  description  of  one  class  of  Sir  William  Armstrong's 
gtms  (the  110-pounder)  will  give  some  idea  of  the  evil  of  his 
rule: — 

Plate  IT,  Pig,  6,  shows  a  section  of  a  multigroove  showing  that  it, 
like  all  the  service  breech-loaders,  is  held  together  merely  by  the  tight- 
ness of  the  outer  coils,  which  are  shrunk  on  over  the  inner  coils. 

Plate  III,  ¥iga.  11  and  11a,  show  the  general  formation  of  10  guns 
of  12  tons  each  (10|^  inches  bore),  in  which  will  be  perceived  the  loose 
breech-plug,  A,  with  copper  disc  behind,  which  latter  necessarily 
crushes  up.  To  remedy  the  evil  of  thus  weakening  the  breech,  there 
is  a  hole  made  in  the  rear  of  the  gun  to  allow  an  escape  for  the  gas 
that  passes  the  plug. 

Plate  II,  Fig.  6a,  is  a  sketch  of  a  vent-piece  in  which  the  reaction 
from  the  explosion  of  the  charge,  owing  to  the  detention  of  the  shot, 
aided  by  the  fire  from  the  detonating  tube,  has  eaten  out  a  large 
cavity  at  the  angle  in  the  vent,  which  would  retain  the  moisture 
either  from  the  discharge  or  from  rain,  and  would  likewise  catch  any 
burning  matter  from  the  discharge,  that  might  ignite  the  next  charge 
prematurely,  or  the  moisture  prevent  its  ignition  at  all. 

This  form  of  vent-hole  also  materially  weakens  the  vent-pieces,  and 
they  not  unfrequently  expand  and  become  fixed  in  the  gun ;  they  are 
Bomethnes  fractured  in  the  use  of  only  blank  cartridge — a  sufficient 
ground,  m  the  estimation  of  practical  men,  to  have  prevented  the 
adoption  of  the  gun. 

Another  evil  of  this  double  vent  is  that  much  time  is  lost  before  the 
cartridge  is  ignited,  and  as  the  shot  is  detained  by  the  constriction  of 
the  mouth  of  the  chamber,  slow-burning  powder  is  used  with  a  view 
to  limit  the  danger  arising  from  this  detention.     From  these  causes  a 
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much  slower  discharge  of  the  missile  takes  place  than  in  the  smooth- 
bon.'  gim. 

These  arrangements  are  specially  fatal  to  accuracy  when  a  ship  is 
rolling,  for  as  the  quantities  arc  all  unknown,  any  correct  allowances 
in  action  are  simply  impossible  * 

Tlie  projectiles,  also,  are  subject  to  rapid  deterioration ;  the  Elswidc 
shot  are  already  being  reloaded  in  the  Royal  Arsenal, — a  process  abont 
as  expensive  as  melting  up  the  old  and  making  new  shot. 

The  form  of  this  decay  is  shown  in  Plate  II,  Fig-  7a,  wliich  was 
drawn  from  an  actual  40-pounder  shell — Fig.  7  shows  the  originil 
shell.  Such  projectiles  would  of  course  be  too  large,  from  the  laiige 
blisters  on  them,  to  be  put  into  the  Armstrong  breech-loader — a  gon 
which  unfortunately  cannot  fire  any  other  kind  of  projectile. 

Added  to  these  disadvantages,  are  those  arising  from  the  mode  of 
loading ;  a  chamber  the  size  of  a  special  charge,  and  a  formation 
that  necessitates  the  use  in  the  110-pounder  of  tin  saucers,  thit 
require  to  be  changed  every  round,  and  which,  if  yq^^^  P^^  ^'  "* 
inch  out  of  gauge,  will  occasion  mishaps  with  the  gun ;  from  which  an 
idea  may  l>e  fonned  of  the  straits  that  are  likely  to  occur  to  ofBcers  all 
over  the  wr)rld  where  these  guns  are. 

Owing  to  the  detention  of  the  shot  until,  to  use  Sir  William 
ArmHtrrjng's  own  words,  "  the  whole  of  the  charge  is  converted  into 
gas,"  the  gun  is  subject  tf)  a  tension  indefinitely  large^'\  hence  the  metal 
of  the  chamber  is  crushed  up  with  even  low  charges,  and  with  high 
charges  the  gim  is  at  once  destroyed. 

The  c?vil  effect  of  even  a  121b.  charge  is  seen  in  Plate  II,  Fig.  &^ 
when*  from  the  stretching  of  the  rear  of  the  gun,  an  opening  was 
left  of  sufficient  width  to  allow  the  tin  saucer  to  be  thrust  back  over 
the  nozzle  of  the  vent-piece,  which  it  held  fixed  in  the  gun,  neoessi- 
tating  tlie  use?  of  mechanical  appliances  before  the  vent-piece  could 
1h3  n.'iiioved  ff)r  reloading. 

Again,  because  of  the  constricted  chamber  (Plate  II,  Fig.  6  H),  the 
whole  volume  of  the  gas  is,  according  to  Sir  William  Armstrong,  evolved 
iHjfore  the  shot  starts  ;  its  velocity  afterwards  is  merely  sustained  by 
expansion,  consecpiently  the  pressure  is  very  small  where  it  ought, 
;wji;ordiiig  to  true  princii)les,  to  bo  the  greatest,  at  the  muzzle,  and 
yet  at  this  very  jx^int  the  evil  is  increased  by  the  shot  being  retarded 
by  a  squ(;ez(.',  11,  a. 

In  contradistinction  to  this,  we  find  that  the  Americans,  in  the 
AtwaliT  gun  (Plate  II,  Fig.  8),  cut  away  the  lands  near  the  muzzle 
to  give  the  shot  a  fre(T  exit,  and  obtain  a  range  of  2,800  yards  at 
r/'  rI(;viition,  with  a  iM)wder  charge  of  -J^th  the  weight  of  the  shot, 
whil<*  tiic  AniiKtrong  shortened  projectile  requires  ^^th  its  weight  of 
|K»wd(;r  charge  to  attain  an  equal  range. 

Th(i  injury  done  by  the  practice  of  contractmg  the  gun  at  the 

•  'riio  .Tapanora  report  thtit  a  largo  Tiumhcr  of  Armstrong  shells  were  found  &rnp 
in  luntl,  having  done  no  damage  from  having  gone  over  the  town. — E.  Or.  F. 

f  It  hati  bi^en  found  that  when  powder  is  burnt  in  a  confined  chamber  bqnal  to 
its  own  volume  it  occasions  u  tension  of  90  tons  per  square  inch. — E.  Qt,  P. 
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muzzle  was  further  proved  by  a  French  giin,  which,  through  having^ 
holes  bored  in  the  chase,  recoiled  considerably  less  than  before. 
Again,  Sir  William  Armstrong's  12-pounder  was  not  impaired  in 
range  (though  so  much  shorter)  or  in  acccuracy,  after  having  its 
muzzle,  which  contained  the  muzzle  nip,  blown  off  by  its  own 
charge.* 

Plate  in,  Pig.  12,  shows  the  superiority  of  Mr.  Anderson's  plan  of 
making  guns  over  that  of  Sir  W.  Armstrong. 

It  will  be  observed  that  the  former  have  not  only  their  coils  hooked 
together,  but  have  also  soUd-ended  inner  tubes,  owing  to  wliich  they 
wul  possess  greater  strength  and  endurance.  Higher  velocities,  there- 
fore, may  be  safely  obtained  from  them. 

From  their  defective  mode  of  construction,  12  of  the  12-ton  guns, 
bmlt  at  Elswick,  costing  £1800  each,  are  unfit  for  rifling. 

Our  Transatlantic  Cousins  are  fully  sensible  of  the  value  of  high 
velocities.  The  following  Table  gives  the  initial  velocities  of  some  of 
their  and  our  own  rifled  guns : — 

POWDSB  CHABGX  OlTE-TEirTH   THE  WsiaHT  OP  BiTLE  PbOJSCTILES. 


Name. 


Britten    

Jefferj 

Lancaster    .... 
Plarrott  (American) 


L.  Thomas  . . . 

French 

Armstrong : — 

Shunt  

40-poander 


Initial 
Telocity. 

Strength 

of 
powder. 

1213 
1181 
1149 
1254 

1170 

1277 
1148 

1248 

1173 
1081 

1} 

Windage. 

Nature  of 
gun. 

Nearlj  closed. 

Cast-iron. 

>» 

If 

•04 

»» 

Nearly  closed. 

Cast-iron  — 

Jacketted. 

NU. 

Cast-iron. 

•12 

)> 

•04 

NU. 

Coil. 

Bearings. 


Ixjod. 


»» 


Iron. 
Brass  ring. 

Lead. 
Zinc  huttons. 

Zinc  stripes. 
Lead. 


a  to 


Imitial  Velocities  with  Sifle  Projectiles  in  terms  ofvjeight  of  Powder  Charge. 

Armstrong's 
shunt   600- 


"!•} 


pounder 
Haddan  .... 
Shunt,     600-pndr. 
Panrott    


1172 

1277 
1275 
1403 


1170 


•04 

•17 

•04 

Nearly  closed. 


Coa. 

Cast-iron. 
Coil. 
Cast-iron  — 
Jacketted. 


Brass  buttons. 

Iron. 

Brass  button?. 

Brass  ring. 


85^ 


n 


The  American  10-inch  naval  gims  tlirow  shot  of  125  lbs.  weight,  with 
chargCH  of  30  lbs.,  and  have  a  special  charge  of  43  lbs.  to  be  used 
against  thick  iron  plates.  This  cliarge  lias  been  fired  from  the  same 
gun  as  often  as  400  times  witliout  injuring  it ;  but  the  brass  rings  of 


•  In  consequence  of  the  above-stated  experience  the  muzzles  of  all  the  12-pounder 
guas  were  ordered  to  be  cut  off.  — K.  (i.  F. 
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their  PaiTott  projectiles  slip  over  the  rifling  when  fired  with  larger 
charges  than  those  at  present  employed. 

Our  own  experience,  when  lead-coated  shot  arc  fired  with  large 
charges,  is  similar,  for  portions  of  the  lead  melt,  and  the  shot  cut  their 
way  out  without  taking  the  rifling  properly.  These  failures  point 
unmistakeably  to  the  necessity  for  seeking  a  description  of  projectile 
and  mode  of  rifling,  that  will,  with  a  strong  gim,  admit  of  the  use  of 
large  powder  charges,  and  consequently  give  high  velocities. 

As  the  shunt  is  different  hi  principle  from  the  multigroove,  and  also 
from  the  Parrott  rifle  gim,  we  may  examine  what  prospect  it  affords 
of  giving  the  high  velocities  required  for  iron-clad  warfare. 

Plate  111,  Fig.  13,  shows  a  transverse  section  of  a  10  groove  300» 
IX)under  shunt  gun. 

Plate  III,  Fig.  13a,  13b,  show  cross  sections  of  an  enlarged  shunt 
groove  at  breech  and  muzzle,  and  shot,  and  will  illustrate  the  action 
which  takes  place  on  the  explosion  of  the  cartridge  when  tlie  shot  ib 
driven  from  the  loading  side  of  the  rifle  groove  to  the  bearing  side^ 
which  it  strikes  heavily,  and  then  hugs  closely. 

Fig.  13c,  shows  a  longitudinal  section  of  part  of  a  gun,  from  which 
it  will  be  perceived  that  on  the  foremost  end  of  the  shot  arriving  at  the 
incline  at  the  commencement  of  the  nipping-grooves,  N.N.,  its  end  is 
raised  upwards,  and  a  new  direction  is  given  to  the  shot ;  not,  how- 
ever, without  a  resistance  projwrtionate  to  the  rapidity  with  which  it 
is  travelluig. 

Its  new  tendency,  according  to  the  first  law  of  motion,  is  to  continue 
with  its  whole  vts  insita  in  the  line  of  motion  last  imposed  upon  it, 
which  is  to  pass  out  through  the  upper  side  of  the  gun,  as  shown  in 
the  Figure  ;  and  this  tendency  is  very  much  aided  by  the  increased 
tension  brought  on  the  gun  by  this  action,  for  the  shot  having  moved 
along  the  bottom  of  the  bore  (see  CCC)  till  pushed  up  by  the  incline, 
shuts  off  the  passage  of  the  gas  by  its  fore  end  coming  in  contact  with 
the  upper  side  of  the  bore,  and  still  more  completely  shuts  it  off  below 
by  its  base  closing  the  windage  at  that  point. 

If  the  gun  is  strong  enough  to  resist  the  strain  of  a  charge  large 
enough  to  give  a  high  velocity,  there  is  a  great  probability  that  the 
projectile,  if  a  shell,  will  break  up ;  or  if  a  shot,  that  its  brass  (stud) 
l)earings  will  yield  lK?fore  it  is  forced  into  a  new  direction  by  the  upper 
incline,  but  in  any  case  the  repetition  of  such  shocks  could  not  fail 
rapidly  to  weaken,  and  prematurely  to  destroy  the  gun. 

The  greater  the  velocit3''  of  the  shot  the  greater  will  be  the  danger 
of  such  a  result,  despite  the  softness  of  the  stud  bearings.* 

As  might  be  expected,  the  practical  result  of  these  nipping-grooves 

*  Tlio  Ordnance  Select  Committee  report  "  tliat  the  sliimt  involves  some  peculiari- 
"ties  of  construction  in  the  projectile,  which,  iu  their  opinion,  maj  possibly,  att 
"future  periotl,  lead  to  its  rejection  on  practical  grounds,  however  ingenious  ia 
"  principle,  and  however  successful  it  may  be  in  the  experimental  practice  at  Shoe* 
"  buryiicss.  They  allude  particularly  to  the  rihs  or  studs  of  zinc,  of  which  there  an 
"  no  less  than  24  on  the  projectile  of  three  diHercnt  sizes,  and  requiring  24  slots  ftr 
"  their  reception.  These  ribs  are  so  disposed  that  the  shell  cannot  fall  anywhere  on 
**  il^j  side  without  falling  on  some  of  them,"  and  therefore  injuring  them,  thereby 
preventing  loading. — E.  O.  F. 
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is  to  pull  off  the  muzzle.  They  also  prevent  quickness  of  loading  the 
projectiles,  which  are  liable  to  jamb  in  hasty  loading.*  They  also 
prevent  the  use  of  molten  iron,  which  in  the  Portsmouth  experiment 
set  the  vessel  on  fire,  so  that  she  was  burnt  to  the  water's  edge, 
before  the  fire  could  be  extinguished.  Captain  Hewlett's  report  on 
the  value  of  molten  iron  is  conclusive. 

The  object  of  all  these  complications  and  dangerous  expedients  is  to 
centre  the  shot ;  but  this,  as  has  been  long  since  shewn,  could  be  done 
more  effectually  by  the  grooving  proposed  by  Captain  Scott  for  large 
guns,  and  by  General  Boileau  for  small  arms,  and  which  is  the  simplest 
and  most  scientific  of  all  the  plans  that  have  been  brought  for- 
ward. 

Fig.  14  shows  a  transverse  section  of  a  7  groove  300-pounder,  with 
Captain  Scott's  centrical  rifling. 

The  action  of  the  shot  in  the  two  kinds  of  grooves — the  shunt  and 
Captain  Scott's — are  shown  in  Figs.  13a,  13b,  and  in  14a  and  14b. 
On  the  explosion  of  the  powder,  the  rifling  of  the  latter  having  a 
rounded  bearing,  the  first  pressure  of  the  elastic  fluid  brings  the  shot 
up  evenly,  raising  it  off  the  bottom  of  the  bore,  from  whence  it  passes 
out  smoothly  and  without  oscillation  upon,  as  it  were  3,  5,  or  7  rails, 
according  to  the  size  of  the  gun.f 

The  shunt-grooving  represented  in  Figs.  13a  and  13b,  on  the  con- 
trary, having  flat  sides,  the  shot  on  starting  strikes  against  the  bearing 
face  of  the  groove  with  a  blow  which,  if  it  does  not  split  the  gun 
after  a  few  discharges,  as  in  the  case  of  the  120-pouuder  in  103 
rounds,  then  the  brass  studs  made  soft  for  the  purpose  of  deadening 
the  blow  arc  liable  to  be  sheared  off ;  the  intense  friction  also  from 
the  constriction  at  the  muzzle  causes  the  rifling  rapidly  to  wear,  con- 
sequently accuracy  of  fire  disappears. 

The  softness  of  the  copper  or  brass  studs  upon  the  projectiles 
renders  them  very  liable  to  get  out  of  shape,  so  that  the  shot  in 
loading  cannot  be  got  home  to  the  cartridge. 

Either  from  this  cause  or  the  limited  windage  (-04  to  '05  inches),  or 
partly  from  both,  the  projectile  of  the  600-pounder  stuck  at  the  6th 
round,  and  the  gun  subsequently  required  to  be  washed  out  after 
every  round.  In  the  300-pounder  shunt  the  same  defects  were  found, 
the  3rd  shell  (steel)  fired  against  the  floating  Warrior  target  burst  in 
the  gun — from,  as  was  alleged,  not  being  home.  I  ought  to  mention 
that  the  shell  broke  up  in  taking  the  nip  (cutting  up  the  bore) ;  this 
is  a  suflBcieut  explanation  of  the  dangerous  accident. 

The  sharp  angles  of  the  shunt-rifling,  especially  the  deep  comers  on 
the  loading  side  of  the  grooves,  are  a  very  great  element  of  weakness, 
as  metals  always  have  a  tendency  to  fracture  at  the  angles. 

•  It  is  sought  to  provide  against  these  evils  by  having  a  bearer  fired  to  the 
muzzle  of  the  gun ;  but  such  an  instrument  is  not  likely  to  be  used  in  action ;  so  the 
shunt  gun  would  most  likely  be  spiked  in  loading  by  its  own  shot!— E.  Or.  F. 

t  Fig.  14  represents  a  12-ton  gun  rifled  on  this  method  as  compared  with  Su' 
William  Armstrong's,  and  shows  that  only  half  the  amount  of  sur&ce  of  the  bore  is 
taken  out,  and  that  no  sharp  edges  are  left,  and  hence  Captain  Scott's  plan  is  better 
for  firing  round  shot  than  the  shunt.— E.  Q-.  F. 
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The  ill  effect  of  these  deep  comers  is  very  apparent  in  the  120- 
pounder  shunt  (see  Plate  IV,  Fig*.  6),  and  they  arc  very  difficult  to 
sponge  properly. 

The  shot  also  oscillates  in  the  gun,  as  was  admitted  by  Sir  William 
Armstrong  in  his  evidence  before  the  Parliamentary  Committee,  and 
this  motion  can  only  be  prevented  in  this  system  by  a  tight  less  of  fit 
that  prevents  easy  loading. 

The  danger  from  this  mode  of  rifling  is  shewn  in  the  fact  that  manj 
of  the  guns  rifled  on  this  principle  have  g^ven  way  after  a  fow  roun^ 
and  one  gun  after  the  4th  round.*  No  gun  rifled  on  any  other  prin- 
ciple burst  under  51  rounds. 

Not  long  since,  one  of  the  12-ton  150-pounder8  (Fig.  7)  rifled  on  this 
system,  and  then  called  a  300-pounder,  was  only  fired  6  times  with  ' 
elongated  shot  before  its  muzzle  was  cracked.  It  was  also  fired  5 
times  with  8|)herical  shot  and  a  disproportionately  low  charge,  and 
then  sent  to  the  "Excellent"  for  exercise,  but  on  no  account  to  be 
fired. 

As  the  larger  breech -loading  Armstrongs  had  not  been  previondj 
employed  in  warfare,  the  following  extracts  from  letters  of  officerB 
who  were  engaged  at  Kagosima,  Japan,  will  show  how  little  these 
guns  are  to  be  relied  on,  and  the  extent  of  their  failure  when  fired 
with  low  charges,  shows  how  disastrous  would  have  been  the  con- 
sequences had  they  been  fired  with  such  high  charges  as  the  16  lbs. 
occasionally  used  in  target-practice  at  Shoeburyness. 

Extract,  November  3,  1863.— "The  12-pounder  all  right  both  dm 
but  the  110-pounder  was  a  complete  failure  the  second  day.  fte 
first  day  when  fitted  with  time  and  concussion  fuzes,  we  mstde  some 
"  admirable  shots.  The  second  day,  no  shells  fitted  with  the  pilltr 
"  fuze,  went  more  than  300  yards,  most  burst  in  the  gun,  and  nearly 
"  all  the  shot  stripped,  some  going  as  much  as  600  yards  to  the  left, 
"  several  of  the  grooves  were  cut  out  half  way  down  the  gun.  Either 
"  the  poor  thing  is  too  delicate  to  be  fired  in  a  heavy  rain  for  six  homv, 
"  or  else  the  poor  thing  ought  not  to  be  left  loaded  for  24  hoars  in 
"  any  emergency." 

Another  extract. — "  At  all  events,  the  second  day  nearly  all  the 
"  110-pounders  were  useless,  but  the  40-poundcrs  went  all  right. 
"  Most  of  our  work  was  done  in  from  200  to  400  yards,  so  that  by 
"  musketry  we  drove  them  away  from  the  guns,  knocked  the  guns 
"  over  witn  shot,  and  blew  up  the  magazines  with  shells  and  rockets. 
"  The  Japanese  shots  at  2,300  yards  with  80-ix)unders  and  180- 
"  pounders  were  excellent.  We  hope  to  get  a  real  heavy  gun  instead 
"  of  the  Armstrong,  'a  solid  GS-pounder  pivot*  They  are  the  best 
"  guns  out." 

Another  extract,  November  20,  1863. — "In  the  'Euryalus*  110- 
"  p^)under  pivot,  one  vent-piece  blew  out,  and  one  from  a  broadside- 
"  gini,  which  split  and  stuck  inside,  knocked  down  the  gun's  crew, 
"  but  did  no  damage.  In  us  the  pillar-fuze  and  common  shell  burst 
"  prematurely  every  time,  taking  fave  inches  in  length  of  rifling  out  of 

•  And  yet  it  wm  graycly  asserted  that  they  could  be  iiscd  with  charges  of  one* 
foinih  the  weight  of  their  shot. — £.  Q-.  F. 
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« the  gun  amidships  right  round,  and  going  half  an  inch  into  the 
"  metal  of  the  gun.  Every  shot  fired  afterwards,  stripped.  The 
"  '  Perseus,'  40-pounder  pivot,  blew  out  a  vent-piece.  The  *  Race- 
"  horse's '  abuse  their  gun  horribly,  and  wish  they  had  two  solid  68*s, 
"  as  the  practice  from  the  after  gun  was  so  superior  and  quicker  than 
"  that  from  the  Armstrong." 
Another  Extract : — 

<^  I  am  sorry  to  say  that  the  Armstrong  did  not  impress  us  as  being 
<^  such  a  first-rate  gun ;  in  fact,  all  to  a  certain  extent  failed ;  a  sheU 
"  burst  in  ours,  and  cut  up  the  rifling  a  good  deal,  knocked  holes  in  it, 
**  a  vent-jaece  damaged  and  condemned.  Some  few  days  will  make 
"  the  gun  efficient  again.  The  shell  with  concussion  fuzes,  which  arc 
**  brought  from  the  sheU-room  and  put  into  the  gun,  without  being 
"  touched,  nearly  all  burst  at  the  muzzle  of  the  gun ;  nor  can  they  fire 
**  at  short  ranges  so  quickly  as  the  old  68'pounder8." 

An  experienced  Gimnery  Officer  wrote  as  follows,  respecting  the 
behaviour  of  the  Amstrong  guns  at  Kagosima  : — 

"  I  have  received  further  information  on  the  same  subject,  and  learn 
*'  that  the  defects  were  more  than  at  first  reported.  The  practice  also 
*'  appears  to  have  been  worse  with  the  Armstrongs  than  with  the 
*'  smooth-bores." 

Another  Officer  says  :— 

"  It  is  a  pretty  general  opinion  that  the  110-pounder  is  not  fit  for 
"  sea-service  or  rough  weather.  It  was  blowing  hard,  and  the  first 
**  day  it  rained.  The  110-pounder  missed  fire  eight  times ;  the  first 
**  shot  was  not  till  we  had  been  under  fire  20  minutes.  The  68 
*'  missed  fire  only  once ;  no  accident  happened  to  it ;  it  was  always 
"  ready  when  wanted,  made  first-rate  practice,  and  fired  quickly. 
*'  The  110  made  bad  practice  at  close  quarters,  and  was  no  better  at 
*'  long  shots  than  the  68. 

"  Could  not  get  the  110-pounder  off  on  foiu*  occasions ;  once  not 
**  under  28  minutes,  from  the  vent-piece  jamming.  This  happened 
*'  three  times.     The  68  knocked  over  5  guns ;  110  did  not  touch  one. 

*'  The  pillar  fuze  failed  in  the  Argus ;  one  shell  burst  in  the  gun, 
*'  and  stripped  the  grooves,  so  that  after  that  the  shot  could  be  driven 
^'  through  the  gun  with  the  rammer ;  every  shell  after  burst,  and  the 
"  shot  were  useless.  Perseus  had  two  vent-pieces  blown  out  of 
**  40-pounders.  Coquette's  vent-pieces  jammed  three  times — one  time 
*'  when  under  fire  for  half  an  hour.  The  cry  is  '  give  us  the  old  68's 
agam. 

So  calmly  reviewing  all  the  facts  placed  before  you,  and  others* 
that  I  have  not  time  to  dwell  on,  I  can  coiue  to  no  other  conclusion 
than,  that  of  all  the  projectiles  and  systems  of  rifling  that  have  come 
under  my  observation,  and  these  have  been  many,  the  leud-coated  shot 
and  the  multigroove  gun  of  Sir  Wm.  Armstrong,  are  amongst  the  worst, 

♦  A  month  after  the  action  at  Kagosima  ther  were  still  trying  to  grind  out  the 
effects  produced  by  the  shells  bunting  in  the  guns  of  the  "Argus"  steamer. 
— E.  G.  F. 

The  Japanese  have  since  reported  that  all  the  dnmage  done  was  by  the  *'  hia 
round  6aW."— E.  G.  F. 

VOL.  vni.  c 
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if  not  the  most  erroneous  in  '^  principle,"  and  his  fihiint  shot  and 
grooving,  though  better,  are  far  below  many  others.* 

I  proceed  now  more  distinctly  to  indicate  the  qualities  neoessary  in 
a  naval  gun : — 

1st.  To  fire  Round  Ball^  as  well  as  ElonffotecL-^lt  is  clear  that  nothing 
will  compensate  for  a  low  velocity,  especially  when  firing  against  forts  or 
sliips.  To  attain  this,  we  must  have  cither  smooth-bore  g^ns,  or  what 
is  better,  guns  with  a  description  of  rifling  that  will  admit  of  the 
general  use  of  spherical  shot,  as  well  as  the  rifle  aimniiiiition,f  such 
guns  will  not  require  to  bo  kept  up  to  the  limit  of  endurance  by  firing 
rifle  projectiles  constantly,  but  can  be  used  with  ihe  round  ImJI  wiu 
comparatively  Uttle  strain,  when  this  kind  of  shot  can  do  the  work, 
and  the  round  ball  is  especially  adapted  for  rapid  firing  at  dsm 
quarters.]: 

In  firing,  the  time  occupied  by  7  men,  running  the  American  15-indli 
gun  to  battery,  depressing  it  from  maximum  elevation,  sponging,  load* 
ing  with  round  ball,  and  elevating  ready  to  fire  with  maximum  elet*- 
tion,  was — 

First  trial,  4  minutes.  Second  trial,  3  minutes  and  10  seconds :  'vrifii 
gun  horizontal,  the  time  running  to  batter}*^,  sponging  and  loading, 
was — 

1st  trial,  1  minute  52  seconds ;  2nd,  1  minute  28  seconds ; 
3rd,  1       „       10        „        4th,  1      „       15       „ 

500  rounds  were  fired,  and  no  wear  or  enlargement  was  found. 

The  time  occupied  at  Shoeburyness  in  firing  '*  Big  Will"  varied  from 
20  minutes  to  10  minutes  each  round.  After  a  dozen  or  twenty  rownb 
it  was  found  that  the  chamber  had  become  slightly  ovcU,  and  the  inner  tube 
liad  started. 

Nor  is  it  matter  of  opinion  that  round  shot  are  more  effective  at 
short  ranges ;  it  is  <is  much  a  matter  of  law  as  that  the  elongated 
shot  will  range  further. 

Up  to  a  certain  short  distance  a  round  shell,  if  sufficiently  tougfa, 
will,  from  its  higher  velocity,  be  more  effective  than  a  solid  sphere; 
over  that  distance,  and  up  to  another,  the  solid  sphere,  from  main- 
taiiiing  its  velocity  longer,  will  be  more  effective  than  the  shdl, 
beyond  this  a  mediiun  elongated  shot,  and  then  an  elongated  shot 
according  to  length. 

It  is  sometimes  argued  that  a  sphere  is  a  bad  form  for  penetrating, 
but  the  object  being  to  smash  in  the  part  assailed,  the  round  bcdl, 

•  Captain  Sir  William  Wiseman,  some  time  Tico-Prosident  of  the  OrdnanM 
Select  Committee,  stated,  in  his  cTidence  before  the  Parliamentary  Committee,  tlttt 
there  were  manj  other  systems  tliat  he  preferred  to  the  shunt. — E.  Q-.  P. 

+  My  gallant  friend,  Admiral  Halsted,  will  be  glad  to  learn  tliat  the  Adminltj 
have  ordered  a  number  of  smooth-bore  guns.  To  make  the  order  complete,  tiMj 
haTe  but  to  add  that  these  should  bo  rifled  on  some  good  plan,  that  will  not  impair 
their  efficiency  as  smooth-bore  gims. — ^E.  O.  F. 

t  I  am  glad  to  be  able  to  quote  the  opuiion  of  Coloiiel  Boxer,  Superintendent  of  the 
Koyal  Laboratory,  Woolwich,  and  long  a  member  of  the  Ordnance  Select  Committee, 
who,  in  an  able  pamphlet,  says,  *'If,  therefore,  a  system  of  ordnance  could  be 
devised,  combining  the  adyantages  of  both  (the  smooth-bore  and  rifle),  there  oovld 
then  remain  no  question  ae  to  its  general  introduction." — ^E.  G.  F. 
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from  concentrating  its  blow  npon  a  limited  part,  and  from  its  leverage 
for  fracture,  is  better  than  a  flat-headed  projectile;  and  the  late 
results  with  round  steel  balls,  which  passed  through  5  and  5i-inch 
plates,  making  destructire  missiles  of  the  broken  pieces  of  plate, 
justify  the  above  conclusion. 

Moreover,  the  rifling  increases  both  the  accuracy  and  range  of  spheri- 
cal shot,  as  it  gives  them  a  slight  rotation,  and  hence  a  definite  direction* 

The  idea  that  round  shot  will  necessarily  glance  off,  is  likewise 
soundless;  an  elongated  shot  is  only  prevented  by  its  rotation  from 
turning  over,  consequently  at  the  first  impact  it  glances. 

The  greater  the  velocity  the  less  is  the  chance  of  glandng.t  An 
American  correspondent  says : — 

"  One  round  shot  penetrated  her  after  turret,  speaking  of  the  Keokuk, 
the  sides  of  which  it  will  be  remembered  are  frustrums  of  cones, 
while  the  turrets  of  the  monitors  are  perpendicular  cylinders ;  another 
shot  passed  through  her  port  bow,  and  still  another  through  her  star- 
board quarter.  These  were  all  steel  projectiles  of  lOOlbs.  weight,  and 
polished  to  the  smoothness  of  a  knife  blade.  The  terrible  effects  of 
those  projectiles  may  be  imagined  when  it  is  stated  that  one  of  them 
striking  the  after  turret  at  an  angle^  when  the  vessel  was  almost  under 
the  walls  of  the  fort,  buried  itself  in  the  iron  mail,  and  there  remains," 
Windage  of  these  guns  was  0*12  inches. 

The  very  great  value  of  high  initial  velocities  has  been  quite  over- 
looked, but  proceeding  on  the  assumption  that  penetration  was  as  the 
square  of  the  velocity,  the  value  of  the  smooth-bore  68  was  placed  at 
17,  as  compared  with  the  110-pounder  Armstrong,  which  was  valued 
at  16,  and  a  quantity  of  fine  writing  was  added  by  way  of  proving 
that  if  the  fact  was  not  so,  it  ought  to  be  so.  The  practical  answer 
to  all  this,  is  the  hard  fact  that  the  1 10-pounder  penetrates  at  200  yards 
li^,y  inch,  and  the  68-pounder  with  steel  shot  4  inches,  and  the  100- 
ponnder  smooth-bore,  also  with  steel  shot  5^  inches  of  plate,  making 
a  hole  in  addition,  that  men  actually  passed  through. 

That  we  have  not  steel  shot  in  general  use,  is  amongst  the  evils  of 
Sir  William  Armstrong's  rule.  As  early  as  1859  Mr.  Whitworth,  by 
putting  a  bolt  through  the  "Trusty,"  showed  the  value  of  steel,  and  in 
fact  that  it  was  indispensable  to  success  against  iron  clads ;  and  yet 
nearly  all  the  time  since  then,  while  we,  as  well  as  foreign  nations, 

•  This  wms  prored  by  expcrinKTits  mado  by  the  Ordnance  Select  Committee  with 
Oaptain  Scott's  rifled  gons,  in  May,  18G0,  and  with  Mr.  Britten's  rifled  gun  a  year 
btor.— E.  a.  P. 

t  The  idea  that  lound  shot  must  glance  has  arisen  from  not  considering  the 
infliience  which  the  elanent  of  time  and  Telocity  exercises  in  all  such  questions.  If  a 
ball,  or  even  a  candle  be  fired  at  a  door  standing  open,  and  the  Telocity  be  considerable, 
nther  will  pass  through  the  door  without  its  moTing  on  its  hinges ;  if,  on  the  wntran-, 
the  Telocity  he  small,  the  door  wiU  moTC,  because  time  will  be  given  for  the  elasticity 
of  the  wood  to  act,  aiod  the  candle  and,  it  may  be,  the  ball,  will  be  throi^-n  ba<.*k ;  this  is. 
■nalogoiu  to  what  occurs  with  plates  of  armour  ;  if  the  Telocity*  be  liigh,  there  will 
not  be  time  for  the  elasticity  of  the  ])late  to  act,  the  ball  will,  therefore,  enter ;  nor  does 
tliii  propertT  of  penetrating  more  truly  belong  to  the  flat-hendod  shot  than  to  the 
^ere,  bnt  lese.     There  it  aUo  no  straightness  of  ricochet  from  the  rifle  ball. — 

E.  a.  F. 

c  2 


20  CAPT.  FISHBOUBNE  ON  NAVAL  ORDNANCE. 

have  been  building  iron-clads,  our  arsenals  have  been  emj^oyedin 
making  shot  for  all  descriptions  of  gims  quite  useless  as  against  them ; 
and  Elswick  has  had  extensive  employment  also  in  making  these  brittle 
shot,  the  result  of  which  is>  that  we  have  now  nearly  a  million  pounds 
worth  of  nearly  useless  stores. 

Lead-coated  shot  must  of  necessity  be  thus  fragile,  for  if  the  metal 
be  heated  for  the  purpose  of  effectually  coating  them,  the  temper  is 
taken  away ;  and  if  not  heated  the  shot  must  be  undercut,  and  stul  the 
lead  flies  off  on  the  heads  of  friends,  instead  of  on  foes. 

The  influence  of  time  also  has  been  lost  sight  of  in  estimating  the 
effects  of  shot  on  plates. 

A  shot  that  enters  a  plate  does  so  at  a  much  higher  rate  than  as  the 
square  of  the  velocity,  but  this  is  gradually  reduced  at  each  increment 
penetrated,  so  that  after  a  time  its  velocity  is  so  reduced,  that  there  Ib 
not  sufficient  to  penetrate  further. 
From  this  follows — 

Istly.  That  there  will  not  be  any  penetration  through  the  plate^ 
unless  the  projectile  moves  at  a  certain  hiffh  velocity. 

2ndly.  That  the  higher  the  velocity,  tne  smaller  within  practicil 
limits,  varying  of  course  with  the  plate  to  be  penetrated,  may  be  the 
projectile  that  will  penetrate. 

Srdly.  The  heavier  the  shot,  thelowermay  be  the  velocity  neceasaiy 
to  penetrate  a  given  thickness  of  plate. 

4thly.  That  for  a  g^ven  weight  of  shot  to  pass  through  a  given 
thickness  of  plate,  there  must  be  high  velocity  at  impact,  proportionite 
to  the  thickness  of  the  plate,  so  that  a  sufficient  velocity  may  renuun 
to  penetrate  the  last  portion  of  the  plate.* 

The  rifling  of  the  gun  should  be  such  as  will  not  be  injured  by  firing 
round  shot,  and  we  have  determined  that  iron  bearings  alone  "wm 
admit  of  the  highest  velocities,  and  it  is  simply  folly  to  bo  content  with 
anything  short  of  these,  for  as  has  been  shown,  the  higher  the  velocity 
the  smaller  may  be  the  projectile,  and  therefore  the  smaller  and  lighter 
the  gun.  The  only  two  forms  of  rifling  that  offer  are  Mr.  Whitworth's 
and  Captain  Scott's,  but  the  inability  to  Are  spherical  shot  and  molten 
iron  is  fatal  to  the  former,  and  the  angles  of  the  grooving  are  an 
element  of  weakness  in  the  gun :  this  leaves  no  choice  but  to  use 
that  of  Captain  Scott,  which  has  this  further  to  recommend  it,  that 
the  gun  is  much  less  strained,  and  the  form  of  groove  is  somewhat 
like  that  of  the  French  gun,  from  which  the  highest  comparative  results 
have  iKicn  obtained ;  its  projectiles  also,  as  I  mentioned  in  a  former 
lecture,  are  little  liable  to  injury. 

Windage, — The  amount  of  this,  in  various  guns,  ranges  from  '016  to 
•210,  and  when  I  pointed  out  the  loss  arising  from  giving  the  larger 
quantity,  1  was  told  that  less  could  not  be  given  without  bursting  the 
gun.  The  smaller  quantity  is  preposterously  small,  as  is  that  given 
to  the  300  and  600-i)omiders  (-040  inches),  for  in  neither  case  would 
there  be  sufficient  for  service,  for  unless  the  gun  was  mopi)ed  out, 


•  No  eetimato  as  to  penetration  at  2,000  yards  by  a  slow  moTing  body  can  be 
fonncd  from  the  penetration  effected  at  200  yards  by  a  fast  travelling  body.— 
£.  Ot,  £ . 
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the  600-poimdcr  was  after  nearly  every  shot,  the  gun  could  not  be 
reloaded. 

The  proper  quantity  should  have  been  determined  long  since,  but  it 
certainly  should  not  be  less  than  *060. 

The  system  of  giving  rotation  by  studs  does  not  admit  of  sufficient 
windage,  nor  would  studs  admit  of  sufficiently  high  velocities,  for  they 
c;ut  half  through  with  the  present  charges ;  yet  the  600-pounder  only 
yielded  1170  feet  mitial  velocity  with  steel  shot,  when  fired  at  the 
floating  Warrior  target ;  yet  in  producing  this  low  initial  velocity,  the 
gun  has  become  slightly  oval  at  the  seat  of  the  shot.  There  is  a  flaw* 
near  the  muzzle,  or  rather  an  opening  round  the  bore,  and  the  inner 
tube  has  also  moved  forward  slightly. 

^  Another  advantage  of  Captain  Scott's  plan  of  rifling  is  that  suffi- 
cient windage  can  be  given.  A  certain  amount  affords  facility  for 
loading,  and  conduces  to  an  easy  and  rapid  exit  of  the  shot.  Nor  is 
the  escape  of  gas  by  the  opening  lost  power,  for  it  blows  out  the  wad 
necessarily  used  at  sea,  which  otherwise  would  prevent  accuracy,  and 
greatly  increase  the  strain  on  the  gun  in  firing  rifle  projectiles.  It 
also  drives  out  the  ah:  from  the  front  of  the  shot,  thus  further  relieving 
the  gun  from  pressure. 

2ud.  The  cartridge  should  be  differently  formed  and  ignited  than  is  now 
the  custom. 

It  should  be  ignited  at  the  end  next  the  shot,  so  that  the  first 
portions  of  the  gas  formed  should  start  it,  and  the  full  force  of  the  gas 
should  act  on  it  only  when  it  was  in  motion.  In  a  word,  the  powder 
should  be  burnt  somewhat  in  the  following  order  of  time  and  quantity, 
the  smallest  (12,  8,  4,  2)  quantity  first,  and  the  latter  quantity  to  be 
of  fast  burning  powder.  The  precise  kind  and  quantity  can  only  be 
arrived  at  by  experiment. 

This  arrangement  would,  in  a  gun  of  a  given  strcnpcth  and  weight, 
admit  of  the  use  of  larger  charges  or  stronger  powder,  whether  the 
shot  were  elongated  or  spherical,  or  equal  efficiency,  with  less  cost,  or 
less  weight  for  ships,  and  would  avoid  the  danger  from  air  space.  'ZT^ 

The  Americans  endeavour  to  obtain  something  like  the  object  de- 
scribed by  the  use  of  cake  powder,  by  which  they  effect  considerable 
results  with  comparatively  little  strain  on  the  guns.  The  powder, 
however,  does  not  bum  fast  enough  to  give  the  high  velocities  required 
in  ships'  guns. 

The  French  have  long  adopted  a  plan,  the  value  of  which  has  also 
been  recognized  in  America  as  giving  higher  initial  velocity,  with  less 
tension  on  the  gun,  though  the  reason  they  assign  for  this  effect  is  not 
correct. 

The  cartridges  are  made  up  in  cylinders  smaller  in  diameter  than  that 
of  the  bore  of  their  respective  guns.  By  this  the  first  increment  of  gas 
evolved  passes  over  the  remaining  portion  of  the  cartridge  and  starts 
the  shot,  before  the  remainder  is  converted  into  gas.  The  same  results 
might  be  arrived  at  by  igniting  the  cartridge  at  the  fore  end  from  the 
br^ch  end,  through  a  hollow  tube  in  the  cartridge,  or  better  by  the 


*  li  ii  iftid  now  that  the  flaw  existed  hefore  the  gun  was  fired.    It  maj  fairly  bo 
aiked  why  wm  it  paid  for  as  if  perfect  ?— £.  G.  F. 
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substitution  of  gun-cotton  for  powder.  This  material  seems  to  offer 
great  facilities  for  evolving  the  gas  at  the  most  correct  time,  and  in  the 
quantity  required.  It  possesses  also  other  valuable  qualitieB, — ^that  of 
not  occasioning  smoke  and  not  heating  the  gun  in  any  degree  com- 
parable to  powder ;  nor  does  it  foul  the  bore ;  while  it  is  alao  more 
regular  in  its  action  and  safer  to  handle. 

3rd.  MateriaL — The  Duke  of  Somerset  asked,  in  May,  1862,  when  his 
Grace  occupied  the  chair  in  this  Institution,  *'  whether  it  was  proposed 
to  give  up  cast  iron  altogether,  and  adopt  wrought  iron."  This  was 
hitting  one  of  the  great  blots  in  the  coil  system,  for  misconception  as 
to  the  action  of  powder,  especially  in  the  multigroove  gun,  led  to  the 
adoption,  because  of  its  greater  strength  for  resisting  the  tension 
which  the  missiles  of  that  gun  entailed,  of  a  metal  for  the  interior  of 
guns  that  was  wholly  unfitted  for  the  purpose  of  withstanding  the 
wear  of  rifle  projectiles. 

The  action  of  powder  exploding,  partaking  of  the  nature  of  a  blow 
(witness  the  expansion  of  brass  and  of  lead  into  grooves,  and  the  ea^ 
largement  of  the  chambers  of  guns),  shows  that  a  very  necessary  quality 
to  have  been  sought  in  metal  for  guns  was  hardness.  Cast  iron  was 
said  not  to  have  sufficient  hardness,  and  that  the  balls  indented  the 
guns,  and  finally  destroyed  them.  The  American  experiments  estab- 
hslied  that  wrought  iron  was  more  easily  indented  than  cast  iron,  and 
for  the  obvious  reason  that  the  degi*ee  of  hardness  of  the  former 
is  only  38,000  lbs.,  while  that  of  the  latter  is  92,000  lbs.  The  cast 
iron  was,  therefore,  better  adapted  for  the  interior  of  guns,  and  any 
requisite  tensile  strength  would  have  been  better  added  at  the  outside^ 
as  was  done  by  Capt.  JBlakeley,  the  French,  and  others,  or  else  greater 
tensile  strength  might  have  been  obtained  by  improving  the  quality  of 
the  castings,  as  was  done  by  the  Americans,  who,  by  this  means, 
obtained  more  endiuring  ordnance  than  any  of  the  Armstrong  coil  guns. 

The  strength  or  hardness  of  wrought  iron  under  compression  is 
equivalent  to  a  pressure  of  17  tons  to  the  square  inch,  and  the 
explanation  of  the  cracks  and  flaws  which  are  to  be  found  hi  the 
chamber's  of  the  multigroove  coil-made  giuis  after  proof,  and  which 
increase  with  use,  is  to  be  found  in  the  fact  that  the  metal  has  been  com- 
pressed beyond  its  capability  of  endurance.  In  a  word,  all  these  gwUj 
from  the  time  of  being  received  into  the  service  as  sound,  if  in  use,  are  in  process 
of  diwitejration,  and  only  do  not  break  to  pieces  because  they  either 
stretch,  or  the  vent-pieces  give  way  and  relieve  the  gun.  So  that,  at  no 
distant  day,  they  will  all  become  mere  obsolete  stores,  the  only  escape 
from  which  result  will  be,  the  use  of  vert/  limited  charges  and  a  descrip- 
tion of  missile  constnictcd  on  mechanical  principles,  instead  of  one 
designed  on  a  plan  which  destroys  the  gun. 

The  decay  of  the  Armstrong  coil  guns  Ls  looked  upon  as  a  matter  of 
course,  as  is  ev-ident  from  the  recent  addenda*  to  the  Queen's  Regula- 
tions, whicli  I  may  affirm,  without  contradiction,  is  without  parallel 
in  the  history  of  this  or  any  other  country. 

Extract  from  circular : — 

*  Seo  also  ortiele  on  shot  and  shell,  page  87  of  Addenda. — E.  G.  F. 
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"  WlieDevcr  a  flaw  is  discovered  in  an  Armstrong  gun,  an  impression 
"  of  it  in  gutta  percha  or  some  other  available  substance  is  to  aocom- 
^^  pauy  the  report  made  by  the  captain,  together  with  a  full  description 
"  of  the  position  of  the  defect.  • 

^*'  Great  care  should  be  observed  in  reporting  flaws.  The  gun  should 
^^  be  carefully  examined  when  first  received,  as  it  frequently  happens 
^'  that  flaws  have  been  reported  as  having  been  discovered  after  &ing 
^'  a  few  rounds,  which,  in  reality,  existed  at  the  time  the  gun  was 
*^  issued. 

*^  When  the  accident  is  with  any  of  the  parts  of  the  gun,  such  as 
^*  the  hzeech-screw  or  vent-piece,  the  whole  of  the  marks  on  the  vent- 
**  piece  or  vent-screw  should  be  fully  described,  and  a  drawing  or 
*^  robbing  transmitted  of  the  fracture  or  damage  that  may  have 
**  occurred." 

Clearly,  then,  from  the  moment  that  cast  iron  was  deemed  insuffi- 
cient, Bessemer^s,  or  other  steel  should  have  been  fully  tested,  more 
particularly  as  I  observe  from  the  reports  of  evidence  that  Mr.  Besse- 
mer offered  to  guarantee  to  supply  metal  that  would  bear  a  strain  of 
45  tons  to  the  square  inch.  It  is  due  to  Colonel  Wilmot  to  say,  that 
be  obtained  the  sanction  of  the  Govenunent  to  make  gims  of  that 
metal  as  far  back  as  1859,  and  that  he  left  in  his  office  proofs  of 
its  value  for  such  a  purpose  when  he  was  superseded  by  Sir  WiUiam 
Armstrong. 

4th.  Endurance, — Bessemcr's  metal,  or  indeed  many  kinds  of  steel,* 
can,  by  the  use  of  the  hydraulic  press,  be  given  a  homogeneity,  and 
therefore  a  certainty  of  character,  quite  unattainable  either  in  coils  or 
in  ordinary  iron  castings. 

The  closeness  of  texture  and  hardness  of  steel  admit  of  a  smooth- 
ness of  surface  that  will  resist  injur}'  from  the  rapid  formation  and 
rapid  flow  of  gases,  as  well  as  from  indentation  from  the  shot,  and  thus 
much  conduce  to  endurance.  Hardness  will  likewise  ensure  the  con- 
tinuance of  accuracy  by  resisting  the  effect  of  the  friction  of  the  rifle- 
shot, which  would  wear  down  a  softer  metal. f 

The  extent  of  this  evil  is  shown  in  Sir  W.  Armstrong's  70-pounder 
and  his  cast-iron  32-pounder  guns,  and  also  in  B.  Britten's  rifled  gun, 
and  though  the  bearings  of  the  shot  in  the  former  case  were  of  soft 
metal  (sdnc),  and  the  bearings  of  the  latter,  lead,  neither  have  main- 
tained the  accuracy  given  by  earlier  discharges.  (See  Plate  V  of 
Diagrams  of  Error  from  0.  S.  Committee's  Report  on  Competitive 
Cast-iron  Guns.)} 

^  Cm!  steel  is  less  liable  tlian  any  other  metal  in  ^neral  use  to  become  crystal- 
lised hj  vibration^  which  is  a  progrcMiTc  cause  of  weakness  in  guns. — £.  G.  F. 

t  Charlet  Stewart,  Esq.,  of  the  London  and  North  Western  Railway,  says,  "  I 
suuiot  resist  the  fitet  thatji^ain  points  where  the  ordinar}'  rails  wear  out  in  a  few 
ireeks  the  steel  rail  stands  tno  wear  and  tear  in  a  most  extraordinary  manner.  We 
ire  expending  £50,000  for  producing  rails,  &c.,  on  Bessemer's  process." — £.  Ot.  F. 

^  I  must  not  be  understood  ^a  admitting  the  accuracy  of  the  rt^presentationfl  nuido 
n  any  of  these  parallelograms.  The  mode  of  applying  the  theory  of  probabilities  in 
hem  is  incorrect,  and  is  another  illustration  of  the  dilettante-ism  that  has  been 
mported  into  this  question.  A  true  representation  of  tlie  facts  would  still  further 
thow  the  greater  adTantages  of  Captain  Scott's  system.—  £.  G.  F. 
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Bound  shot  of  Bessemer's  metal  and  of  other  steel  can  be  made 
homogeneous  and  concentric,  and  hence  great  accuracy  of  fire  may 
be  ensured;  spherical  shells  likewise  can  be  made  of  sofficient 
strength  to  pierce  ordinary  iron  plates. 

It  should  be  mentioned  that  Mr.  Michael  Scott,  G.E.,  proposes  so 
to  adjust  the  centre  of  gravity  of  elongated  shot  as  to  obtain  accuracy 
and  length  of  flight  without  rotation,  this,  if  effected,  will  dispense 
with*  the  evils  of  lifling. 

5th.  Calibre. — The  difficulties  involved  in  this  question  appear  to  me 
not  to  have  had  their  due  weight,  and  we  have  been  hurried  mto  the 

Eartial  adoption  of  monster  guns  by  Sir  William  Armstrong,  who,  finding 
e  could  do  nothing  with  his  small  guns,  thought  he  would  hold  his 
spurs  by  performances,  obtained  at  a  very  great  cost,  a  cost  quite  cBs- 
proportionate  to  the  results.  Each  round  fired  from  "  Big  Will  **  is  said 
to  have  cost  £60,  and  it  is  doubted  whether  its  effect  was  much  greater 
than  that  of  the  lOO-pounder  smooth  bore  at  Portsmouth,  or  certainly 
might  be,  with  a  better  devised  gun  of  that  size.  Be  that  as  it  may, 
there  are  other  considerations  that  should  be  weighed. 

1st.  The  difficultv  of  controlling  the  motion  of  such  guns,  more 
particularly  when  the  ship  is  rolling  rapidly. 

2nd.  The  increased  difficulty  of  loading,  even  with  round  shot 
With  elongated  shot  there  would  be  the  complication  and  delay  of 
machinery. 

3rd.  A  much  more  limited  endurance ;  owing  to  the  greater  pro- 
portionate heat  from  large  charges,  and  the  greater  inertia  and  friction 
of  such  proportionately  heavy  elongated  shot,  the  explosion  will  always 
be  more  violent.  The  surfaces,  also,  per  square  inch,  of  the  chambers 
of  such  guns  will  be  subject  to  a  greater  tension,  as  is  evident  from 
the  following  table : — 


Calibre  of  gun. 

Area  of 

equal  transverse 

sections. 

Volume  of  powder. 

Relatiye  proportion 

of  powder  to  one 

inch  of  chamber 

surface. 

2  inches. 

3  ., 

4  „ 
6      „ 

8      „ 
13-2    „ 

6  inches. 

9      >. 
12      „ 
19      „ 
25      „ 
41      „ 

3 

7 

13 

28 

50 

187 

1 
i 

^ 

2 

H 

Showing  that  the  pressure  from  equal  proportionate  charges  on  a 
particle  in  the  chamber  of  a  gun  of  2-inch  bore  is  vastly  less  than  that 
on  a  particle  in  the  chamber  of  a  gun  of  13'2-inch  bore,  and  that, 
therefore,  a  material,  and  a  missile,  and  mode  of  construction  and  of 
firing,  that  might  suit  in  a  gun  of  2-inch  bore  would  be  unsuitable  for 
an  8-inch  bore ;  and  those  that  would  suit  in  an  8-inch  bore  might  be 
quite  unsuitable  in  a  13-inch  or  15-inch  bore,  suggesting  a  doubt  as  to 
the  prospect  of  obtaining  any  reasonable  measure  of  endurance  from 


8. 
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EXTRACTS    PROM  O. B.C. REPORT  DATED  FEBT 6™  1863. 
"On  Campetitiye Rifled  Cafltlran  (nmsCaH  32 P^  of  58  Cwt) 


AMOUNT  OF  ERROR  AT  5°  ELEVATION. 
( ThpprcLCtical  limit  of  distaace  for  Warfare ) 


tten 


Britten 


Scott 


WJloniuis. 


16f^Nov€mh€rl8S9 


Mean  Range  1850  Yards. 


JSJltrunde. 


3^jltjj»u^ti  IBfil 


MeanRaxi^e  1888  Yards. 

11  Rounds.  2B^0dboherl8ei 


Lstron^  SKunt 


Mean.  Bange  1975  Yards . 

BMovunda. 


BS^^Sipimnim'JSei 


Mean  Range  1940  Yards . 
Armstrong  SKunt  9Jtound».  2€.S^tmnh§r]86l 


Mean  Range  1952  Yards 

LAST  COMPETmON  AMOUNT  OF  ERROR  AT  2°  ELEVATION 

AUGUST  2^1861. 
Number  of  rounds  Firell 
previous  to  %n.%  .Competition. 
Rifling  of  Gun .        wifli  aLongatBd  Shot.       Description  of  Shot. 

3  Groovea Scott_ 300 all  Iron 

5    D? „       BritbeiL:- 263. _       Lead  on  base 

Oval Lancaatsr 138 alj.  Iron 

3  Grooves  Hajddan 63 D? 

7    B? Jeffery 51 Lead  on  base 

«n  ISRounds. 


Mean  Range  912  Yards. 
Scott         ORoundB. 


Mean  Range  1129  Yards 


Note .  Th&st/IHaffroine  rt>prwtnb  the^rela/tyt^  apcux/ T^tpjuifd/  fhr  half  tht/numiw  iff 
Shot  /miy  to  fall.  -mBvin^  them/.  (Stt^Reporb  0.  S.  CcmmUtm^) 
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guns  of  very  large  calibre  fired  with  charges  that  will  give  very  high 
velocities,  or  velocities  equal  to  the  smaller  guns. 

I  am  strongly  inapressed  with  the  belief  that  the  12  ton  150-pounder, 
if  cast  of  Bessemer*s  metal,  or  other  steel,  and  its  strength  judiciously 
used,  by  the  application  of  well-devised  missiles,  Ac,  would  be  a  far  more 
effective  gun  than  any  of  greater  size.  The  results  said  to  have  been 
obtained  from  the  French  30-pounder  throwing  100  lb.  elongated  shot 
fully  justify  this  view,  for  it  is  said  to  have  pierced  a  5i  plate  at  1090 
yards.  Whether  this  be  a  fact  or  not,  I  have  no  doubt  of  its  feasibility. 
In  the  face  of  the  facts  given  in  this  paper,  I  may  ask  what  is  the 
object  proposed  by  the  competitive  trial  of  Armstrong  and  Whit  worth 
12-pounders  about  to  come  off?  No  practical  artillerist  would  form  a 
judgment  as  to  great  guns  from  the  results  that  trial  with  small  guns 
will  give,  nor  would  any  practical  man  recommend  the  adoption  of 
either  system  of  rifling  for  the  navy,  neither  being  suitable  for  firing 
round  shot,  &c. 

I  have  not  dwelt  upon  the  cost  of  large  guns,  nor  the  cost  of  badly 
designed  missiles,  but  as  all  mechanical  questions  resolve  themselves 
into  £  8,  rf.,  I  ought  to  state  that  a  gun  similar  to  the  French  steel 
30-pounder,  which  sent  a  shot  through  a  5^  plate  at  1,090  yards,  might 
be  made  of  Bessemer's  metal  for  £100.  Big  Will  cost  £3,800,  and 
much  ado  was  made  about  its  sending  its  shot  through  4^  inches  of 
plate  at  1000  yards. 

The  most  ludicrous  fact  is  that  the  old  95  cwt.  68-pounder,  which  it 
was  known  as  far  back  as  1859,  would  put  a  homogeneous  shot  through 
a  4-inch  plate,  and  made  an  indentation  of  2^  inches  with  a  cast-iron 
shot,  was  put  aside,  in  part,  for  the  Armstrong  110-pounder,  that  only 
penetrates  from  IJ^  to  2  inches  ;  the  Armstrong  gun  costing  £650, 
the  68-poTmder  only  £95  ! 

I  have  shown  that  to  obtain  the  highest  results,  at  the  least  cost, 
the  gun  of  the  future  most  possess : — 

1.  The  double  capacity  of  firing  round  ball,  and  the  elongated  shot. 

2.  That  arrangements  as  to  vent  and  cartridge  must  be  made  for 
burning  the  powder  to  greater  advantage  than  is  the  case  at  present. 

3.  That  the  caUbre  must  not  be  excessive. 

4.  That  the  grooves  must  be  simple  and  not  liable  to  injury  from 
firing  the  round  ball. 

5.  That  there  must  be  windage  of  not  less  than  "06. 

6.  That  the  gun  should  be  soHd,  and  of  Bessemer's  metal  or  other 
steel. 

7.  The  missiles  should  be  of  tough  but  hard  metal. 

8.  The  ribs  on  the  projectile  must  be  of  strong  metal,  cast  on  the  shot, 
and  of  a  simple  form  to  stand  the  greatest  strain  of  rotation  with  high 
charges,  be  little  fiable  to  injury,  and  admit  of  suflScient  windage. 

In  closing  this  paper,  I  submit  that  if  we  are  to  escape  a  repetition 
of  the  errors  we  are  now  suffering  from,  if  we  are  to  make  progress 
licnceforth,  and  if  the  confidence  of  men  and  officers  in  their  guns, 
and  in  the  judgment  of  those  who  rule  in  these  matters  is  to  be  re- 
stored, all  artillery  experiments  must  be  directed  with  reference  to 
some  comprehensive    scheme  to  determine    principles    rather  than 
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whether  one  gun  shoots  better  than  another,  each  placed  under  exce|>- 
tional  circumstances,  and  the  judges  must  confine  themselves  to  their 
proper  province^  and  cease  to  be  special  pleaders  for  Mr.  A.  or  Mr.  B. 

The  CHAiBUAy :  I  am  sure  oar  thanks  are  due  to  Captain  Fiahboiime  for  Uiis 
excellent  paper,  and  for  the  great  pains  ho  has  taken  in  bringing  forward  hii  Tism 
upon  this  subject.  So  interesting  as  it  is  at  the  present  moment,  I  have  yeiy  little 
doubt  that  there  are  many  gentlemen  present,  who  would  like  to  make  some  Clbaemr 
tions ;  but  it  will  be  a  question  wi^  the  meeting,  whether  we  should  take  the 
discussion  now,  or  adjourn  to  another  evening. 

Admiral  Halsted:  I  think  it  would  be  more  adyantageous  to  adjourn  it;  I 
might  finisli  my  own  port  of  the  discussion  simply  in  reply  to  Captain  Fishbonme's 
remarks  with  reference  to  the  lOO-poundcr  which  it  is  intended  to  rifle,  by  saying, 
that  whenever  wc  see  those  guns  safely  rifled,  so  as  to  give  us  the  fall  adTantags  of 
rifled  guns,  iu  the  proportion  to  what  they  now  possess  as  smooth  bom,  we  shall  thai 
recognise  the  possibility  of  the  same  gun  doing  the  double  work. 

CnptAiii  Leopold  Heath,  R.N.,  C.B. :  ]VIay  I  say  a  few  words  now,  as  I  shall  not 
bo  horc  to-morrow  evening  ?  My  object  is  to  put  the  meeting  right  upon  soms 
points  in  Captain  Fishbournc^s  paper.  Interesting  as  the  lecture  has  been,  it 
reminds  me  very  much  of  what  certain  Commissioners  did  who  came  into  ths 
Crimea  in  the  spring  of  1855.  During  the  previous  winter  oveiybody  had  suffiond 
groat  hardships,  and  ever^'body  liod  set  his  shoulder  to  the  wnisel,  and  they  wot 
getting  erer^'t  hing  into  a  good  stat«,  when  out  came  this  band  of  Commissionen ; 
they  n^-touched  what  was  going  on  with  a  little  cilt  here  and  a  little  paint  then^ 
nnci  they  came  back  and  got  the  credit  of  all  that  had  been  done.  I  think  Captain 
Fislibourno  has  been  destroying  things  on  paper,  which  have  already  been  destroyed 
in  fact.  For  instance,  lie  complains  that  the  muzzles  of  the  guns  break  off  beCMM 
of  the  grip.  The  grip  has  been  abolished.  He  complains  of  the  undercutting  of 
the  Hhot.  Undercutting  was  done  away  with  two  years  ago.  He  complains  of  tbs 
simple  shrinking  on  of  the  hoops.  That  plan  b  no  longer  used,  and  the  luxAing 
system,  introduced  by  Mr.  Anderson,  has  been  substituted  for  it.  The  fact  is  that 
the  state  of  the  gun  question  is  a  state  of  progress  ;  it  is  pt^rfectly  true  that  many 
of  the  defects  pointed  out  in  this  gun  exist ;  but  it  is  also  true  that  none  of  these 
guns  aro  being  made  now,  or  have  been  made  for  a  year.  I  think  there  may  be 
small  ^uns,  some  20- pounders,  that  are  being  made,  but  nothing  larger  than  that 
Kow,  with  reference  to  the  Table  of  expansions,  it  is  a  curious  Table,  and  I  cannot 
understand  it. 

I  will  not  go  dovra  the  different  Unes  of  figures  ;  but  if  any  one  of  them  could  be 
proved  to  bo  a  true  representation  of  what  takes  place  in  a  gun,  it  would  be  a 
most  valuable  coutribution  to  the  science  of  gunner^'.  Those  wlio  have  tried  their 
hands  in  determining  the  initial  pressure  of  a  given  charge  of  powder  with  a  given 
weight  of  shot,  before  it,  have  come  to  most  diirerent  results.  I  think  Count  Bomford 
gave  10,000,  where  Mr.  Robins  gave  15,000  lbs.  pressure.  There  was  an  enormous 
difference  in  the  result  of  the  experunents.  There  are  experiments  going  on  now 
whieli  may,  perhaps,  elucidate  it ;  a  gun  is  being  cut  down,  beginning  at  the 
muzzle,  by  sueoessive  lengtlis,  and  the  initial  velocity  is  being  determined  as  the  gun 
is  being  shortened.  So  far  as  it  has  yet  gone,  the  experiment  shows,  that  the  exr 
pansicm  of  the  powder  follows  the  law  of  aU  other  gases,  that  it  expands  in  the 
inverse  proportion  of  the  space  it  occupies. 

The  coil-tube  is  another  instance  which  Captain  Fishboume  gave  us  as  a  mistake. 
Tliat,  again,  has  been  given  up  in  oil  the  recent  gims,  and  steel  has  been  adopted. 
As  to  Bessemer  steel,  it  is  an  excellent  material  for  rails,  and  it  may  be  an  excellent 
material  for  gims,  but  that  dues  not  follow ;  a  railway  rail  has  to  do  difleront  work 
from  that  required  of  a  gun. 

Now,  as  to  the  velocities,  I  do  not  remember  the  figures,  but  I  believe  I  am  right 
in  saying,  that  the  comparative  residts  of  the  two  12-pounders,  the  Whitworth  and 
the  Armstrong,  were  obtained  with  a  Wliitworth  gun  of  86  calibres  long,  compared 
with  an  Annstrong  of  2-1  calibres,  and  that  is  not  a  fair  comparison. 

Captain  FiaHBOUBirB :  I  took  the  fact  from  other  people. 
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Captain  Heath  :  Now,  when  you  take  two  guns,  the  Whitwoiili  and  the  Armstrong 
of  the  same  length  firing  the  same  weight  of  shot,  and  diaoharged  bj  the  same 
charge  of  powder,  you  get  aa  nearly  as  possible  the  same  initial  velocity,  with  a  little 
adyautagc  on  the  side  of  the  Armstrong  gun.  I  wish  it  to  be  clearly  undenstood, 
that  I  am  not  here  to  advocate  Sir  Willuun  Annstrong's  system ;  my  only  object 
is  to  give  you  some  accurate  figures  on  the  subject.  Again,  Captain  Fishboume 
tells  us  that  the  Armstrong  120poimder  shunt-gun  produced  as  little  e£Eect  upon 
the  iron  plate,  or  little  better,  than  the  Armstrong  llO-poimder. 

Captain  f  uhboukne  :  I  beg  your  pardon,  I  quoted  other  authorities — admirers  of 
the  system  used  that  language,  not  I. 

Captain  Hiath  :  I  understood  you  to  say,  that  the  110-poundcr  produced  very 
little  etTect  compared  with  the  68-poundcr,  and  that  the  120-pounder  shunt-gun  did 
little  better. 

Captain  Fishboubstb  :  I  quoted  other  persons'  language. 

Giptain  Hsath  :  Howcror  tlukt  may  be,  I  only  wish  to  give  you  correct  the  figures  ; 
of  course  erery  body  will  understand,  that  all  that  a  gun  can  do  is  to  send  a  shot 
out  of  its  muxzle,  and  when  once  the  shot  has  Icfb  the  muzzle  of  the  gun,  the  gun 
can  DO  longer  influence  it  after  that,  its  range  and  penetration  must  depend  upon  the 
shape  and  weight  and  hardness  of  the  projectile.  Now,  with  this  120-pounder  shunt 
giui  firing  a  96  pound  shot  with  2  4  pounds  of  powder,  which  is  exactly  one-fourth 
of  the  weight,  the  initial  velocity,  measured  by  Navez's  electric  apparatus,  was 
1,690  feet ;  the  initial  velocity  of  a  shot  from  a  68-pounder  is  less  than  that. 

Captain  Fibhbourxe  :  Will  you  allow  me  to  explain  ?  Captain  Heath  is  talking 
of  a  diflerent  thing  altogether.  Ho  is  talking  of  a  gun  that  was  altered  for  a 
particular  experiment.  The  quotation  that  I  made,  liad  reference  to  the  original 
120-pounder  with  its  original  small  charge,  and  which  was  given  to  the  country  as  a 
complete  gun»  until  the  question  was  raised  by  myself  eighteen  months  ago  ;  and 
then  a  new  series  of  ex])eriments  were  made ;  the  shot  was  shortened,  and  the 
charge  was  increased  nearly  one-half.    I  am  speaking  now  of  the  shunt-gun. 

Captain  Heath  :  It  has  never  been  in  the  service  ;  there  was  only  one  experimental 
120-poundcr  shunt-gun  made.  We  are  speaking  of  the  same  gun  and  the  same  ex- 
periment. 

Captain  Fishbottsxe  :  Tliat  was  a  pubsequcnt  experiment  altogctlicr ;  there  was  a 
shunt-gun  in  the  service  before  that  one. 

Captain  Heath  :  They  are  all  experimental  guns  ;  there  is  no  shunt-gun  in  the 
service. 

Captain  Fishboubite  :  I  mean  for  the  service.  It  was  received  into  the  ^\j?8enal, 
and  accepted  as  a  Qovemmcnt  gun,  and  paid  for. 

Captain  Heath  :  There  is  only  one  of  them ;  there  has  never  been  than  more  one 
that  I  am  aware  of. 

Captain  FxsuBonssrE  (pointing  to  the  diagram)  :  What  are  all  these  different 
guns,  then  ? 

Captain  Heath  :  I  am  speaking  of  the  one  which  you  say  was  fired  with  a 
dS-pound  «hot,  and  24^  lbs.  of  powder. 

Captain  Fibhbouene  :  That  was  not  the  one  alluded  to  by  the  authority  from 
whom  I  quoted  those  remarkti,  nor  was  it  tried  with  that  charge  and  with  that 
shot  until  after  I  read  my  first  paper  here.  We  are  speaking  of  a  different  thing 
altogether. 

Gsptoiu  Heath  :  Well ;  the  actual  velocity  of  the  shunt  gun-with  a  charge  of 
one-fourth  the  weight  of  the  shot,  was  1,690  fcet^  against  the  68-poundor  giving 
a  velocity,  I  think,  of  1,590  feet.  Then,  again,  the  same  thing  may  bo  shown  in 
various  coses.  Here  is  the  12-ponnder  Aniistrong  with  a  2  lb.  elinrgc,  nnd  an 
81b.  shell  ;  it  luul  an  initial  velocity  of  l,7tG  feet.  Here  is  the  llO-ixjunder  pun, 
with  25  lbs.  of  jwwder  and  100  lb.  shot — that  is  one-fourth  the  weight  of  the  shot 
-^nd  ii»  initial  velocity  was  1,591  ftvt,  which  is  again  sliphtly  in  exeess  of  the 
€8-pounder.  I  think  1  need  not  quote  any  more  exuniples.  Tlief«t^  figun*:*  are 
valuable,  and  should  be  remembered,  for  it  1ms  been  the  custom  to  compare  Mno<»tli- 
bores  with  rifled-guns,  without  taking  into  con.Hidenit ion  the  relative  weight  of  shot 
And  the  relative  charge  of  powder.     1  think  no  such  comparison  is  fair.     You  should 
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^nit\mrti  tfiin*  of  iho  same  weight,  because  in  taking  a  giyen  ship  joomiMt  eonsider 
w«  in^tihlUnif,  Mu\  what  weight  of  metal  it  will  betur,  and  joa  niiist»  I  think,  for  a 
Utf  nd/mymrimm,  have  the  fame  weight  of  powder  and  the  Mme  weight  of  ahoL 

I  -i^^ttutu  KfMif  iMiUttiri :  And  the  same  tension  on  the  gon. 

I  kjftMH  if  KATif  {  No  comparison  of  that  nature  has  yet  been  made.  One  will  be 
*t*H^U.  mrtm.  'llutm  is  a  100-pounder  smooth-bore  at  rortsmonth,  and  a  aeTen-indi 
tt0t  \,fmittU!f  *A  i\io  same  weight  nearly  completed.  When  these  haye  been  tested, 
^:  t  *tii  itM,¥tt  a  b^^t^r  means  of  comparison. 

$  M^Autt*  UiutiintvuVK  :  A  strong  gun  against  a  weak  gun. 

t  t,^AM4h  liifATU  i  iloth  of  the  same  weight. 

/  tjAMih  kinutUfVUtiK :  But  not  of  the  same  make ;  the  weak  gun  will  not  bear  the 
0^f,K  ^tM^tt  MM  i\w  strong  gun. 

/  apiuu*  Hlf'ktu:  'tSusre  is  another  fact;  the  110-pounder  Armstrong  gon,  with 
,l<  fhihiti  vaifMiiiy  of  1,125  feet,  as  proTcd  by  experiment,  has  a  remaining  Telocity 
Ht  Ui^^f  >*^^'*f  ^^^  iiidti  the  68-pounder,  with  its  161b.  charge,  has  an  initial 
fkUff^ti^  t4  l,^^  UuA  {  and  its  remaining  Telocity  at  1,000  yards  is  975  fioet.  T^  I 
tt.'ti^  uH  ym  nt  by  <!alculation  and  not  by  experiment;  but  it  is  behsTod  that  the 
,^t,  .t\*af*m  )Mt  t^itiU  close  enough  for  practical  purposes.  I  thought  perhaps  these 
h^  ftf.4  t**nfiA  tiv  of  lue  in  the  tuture  discussion  of  the  question,  as  I  shall  not  be  here 
,rji*tl  «// w///^r</w  flight. 

t'H^A*****  kttUU^/L'HSE:  Captain  Heath  has  not  objected  to  a  single  &ct  brought 
/  f  I'tf^fl  i/>  t*^,  tfti  i\w  contrary,  what  he  has  said  has  been  to  ccAfirm  my  statements. 
Ji,  ,4  h*-  «v«>l  I  H^'M  killing  on  paper  that  which  was  already  dead,  in  fiict,  enome- 
th^i-f^  i^»m**i  ^/tttiM  of  detail  which  had  been  changed  or  abandoned.  No  doubt  the 
,.'fif''llfi^  f^  ^^*^  l^*^"  '^^  projectile  was  wrong,  and  the  erroneous  results  haTe  ibroed 
)i,>  >,  .tiff/Atitum  U»  Utrow  off,  reject,  and  try  to  amend  many  of  the  details. 

Ji,'  f'tttAf^  UnM  l>een  kept  from  having  a  gun  and  projectile  upon  a  oomet 
,  nt  f^'  h*-*-*»^**^  ill/Me  who  ruled  in  these  matters  allowed  Sir  William  Armstrong 
/  /  h'  '  ■'h»tttt**t^iy  MMfiuling  his  hand  at  any  cost  to  the  country,  hoping  that,  per 
.  ih'  /'itt'  /***-  M')|^'^  *^f'i^  ^J  go^  i^to  ^he  right  grooye. 

'h     u  .//^/t^«/>4«  <;liMig<«  and  the  palpable  necessity  for  them  would  haTe  oouTeyed 

I  i//':  ' ''  "^  fhnAn  ilittl  there  was  no  room  for  any  such  hope,  and  that  any  effeotoal 
f.  :i>tl    '"■"■'  ^**^  *  change  of  principle. 

4     h,  intfh  vcli/OlMrs  they  were  not  thought  of  till  I  read  my  paper  (1862),  indeed, 

II  , , ,,  ^^tfi  ooi  tJi  \n*.  necessary.     Sir  William  said,  in  his  evidence,  that  1,200  feet 
,  ,   ■  •.fi'i  nhH  t^'A-  |/ru|>er  velocity.   No  doubt  the  correctness  arose  from  the  fact  that 

/•:  ».'  fi'l  ii'f^  'M*^o  higher  with  safety  and  accuracy,  of  which  he  was  well  aware; 
,,  /  I  f//.r  **^*'*  unriortook  to  obtain  higher  velocities,  and  who  thereby  have 
'\  1 1  ^, ,/  i,,^  fftthn.  'i'his  is  one  of  the  points  on  which  Sir  William  and  his  ad- 
,  ,  ,  j,,,  .f  //"■»  *«J  i^ituo,  four  and  twenty  hours  would  scarce  suffice  to  tell  of  their 
.,,!,,,  If  timif    'fhii^h  if  set  in  opposition,  would,  like  the  Kilkenny  cats,  destroy 

kiii'l  tif  hit  t  •'tititt^t*  IJi-'sth  saying  we  shall  have  a  fair  experiment  at  Portsmouth, 

I        1^  w    .fi\  f,ffi  !/<.  M  fitir  I'xpcriment,  a  weak  smooth-bore  gun  that  no  one  will 

'  ')l tiJ I  H/'  n"ii"tf»i^'i^^*y  of  firing  a  fiill  charge  from,  with  only  a  round  ball  is  to 

j  '  .    vhrh  '   '"*'  *♦  "*'"'**<  ''irtiJ'l  gun,  each  carrying  charges  of  one-fourth  the  weight 

I  i\''H  /•  HI 'M  h  •'••''"* »  ♦''*^'^*"  ^'»*»ro  "  equal  tension  on  the  guns,  there  will  be  no 

i •ill      t  Iff  'Ir  '  mnti'**^"*^* 

k  \i  t\inl  II ♦*•'*♦'»*•  'll'^y  *•''!  '^''*'  ^*^^^  one  and  the  other,  under  circumstances 
III  If'    ill  I"  ti"  '"♦•  M-|'»n»^'**^»^*'"*  ^^  wiy  urmour-plated  ship  whatever. 
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Adjourned  Discussion. 
Tuesday,  February  2nd,  1864. 
JJeutenant-Colonel  T.  ST.  LE6ER  ALGOCE,  in  the  Chair. 


Cammander  W.  Dawbok,  B.N. :  I  wish  to  saj  a  few  words  as  a  seaman  gunner,  and  I 
am  sure,  if  anj  other  seamen  eunners  were  present  last  night,  thej  must,  in  common  with 
mjself,  bare  learnt  a  great  deal  of  the  theory  of  gunnery,  from  the  paper  which  was 
toen  ready  and  were,  no  doubt,  equally  pleased  with  the  Tery  clear  illustration  that 
we  bad  of  many  of  those  theories,  with  which  practical  men  are  not  so  well  acquainted 
•a  they  ou^t  to  be.    When  I  came  into  the  Lecture  Hall  last  night,  I  confess 
that  I  was  almost  an  advocate  or  partisan  of  what  I  might  call  the  "  multi-system  " 
principle.    BelieTing  that  every  system  had  something  good  in  it,  I  came  here  expect- 
ing to  hear  something  of  each  particular  system.    I  expected  to  hare  hoard,  for  in- 
atanoe,  of  the  Whitworth  system,  of  which  elsewhere  we  naye  heard  a  great  deal,  but 
no  oiBoer  that  I  hare  erer  met  with,  has  ever  seen  the  gun  fired ;  therefore,  I  should 
haTe  liked  to  hear  something  more  of  it,  more  particiHarly  as  there  is  a  Committee 
now  sitting,  which  has  been  sitting  for  the  last  twelve  months  upon  the  subject,  and 
has  not  yet  come  to  any  decision.    Then  there  is  the  Bashley  Britten  system,  which 
I  haTe  heard  a  great  deal  spoken  of,  and  I  should  haye  liked  to  hear  something  of 
it.     I  confess  myself  very  ignorant  respecting  it.    I  know  its  principle,  but  I  am  ▼err 
ignorant  as  to  how  iiKt  it  has  been  successfully  tried.    There  are  several  other  systems 
of  which  I  should  also  have  liked  to  have  heard  something.     It  appeared  to  me,  that 
Captain  Fishboume  confined  himself  rather  to  one  system,  the  multigrooTc  system, 
and  he  handled  it  so  ably,  that  I  must  confess,  instead  of  being  a  partisan  of  the 
multi-system  principle,  I  feel  very  much  inclined  to  be  a  partisan  of  the  multigrooTO 
system,  more  particularly  from  the  author*s  own  statement.    I  rather  think  he  began 
by  trying  to  prove  too  much  ;  he  began  by  an  assertion,  that  the  multigroovo  system 
was  acknowledged  bv  everybody  to  be  an  effete  system,  and  then  proceeded  to  bring 
forward  facts,  which,  I  must  confess,  according  to  my  experience,  were  somewhat 
exaggerated,  and,  in  many  cases,  I  should  say  misapplied,  by  which  he  proved,  or 
aougnt  to  prove,  that  the  first  assertion  that  he  made  was  a  universally  received  ouc. 
For  my  own  part,  speakine  as  a  seaman-gunner,  who,  in  the  course  of  service,  \\aa 
had  the  superintendence  of  the  firing  of  some  three  or  four  thousand  of  these  multi- 
groove  system  projectiles,  a  great  number  of  them  in  circumstances  of  motion,  and  very 
active  lively  motion, — some  of  them  in  a  frigate,  but  the  majority  of  them  in  a  lively 
guntK>at,  and  under  circumstances  of  weather  and  motion,  which,  I  think,  firm  u 
very  fair  sea  trial,  the  facts  or  conclusions  that  I  arrived  at,  from  what  I  obser^'ivl, 
were  very  different.     I  must  confess  I  saw  very  little  of  those  horrible  cuttt9tn)j)hcs 
wfaicli  almost  made  one's  hair  stand  on  end  last  night ;  in  fact,  I  thitik  if  I  had  known 
that  it  woM  such  an  awful  ^n  as  it  is,  I  question  very  much  whether,  having  a  wife 
and  a  small  family,  I  should  have  been  doing  right  to  trust  myself  beliind  the  firo  ol' 
•oeh  guns.     But,  happily,  I  was  quite  ignorant  of  these  illustrations,  and  during  the 
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experience  of  those  three  or  four  thousand  rounds  that  I  haTe  seen  fired,  I  mmt 
confess  I  never  saw  on  accident  of  any  importance.    The  aoddents  that  did  occor,  I 
will  refer  to  by  and  by.    As  to  the  gun  itself,  I  am  Tery  well  satisfied  with  the 
accuracy  of  the  bore.    There  are  two  parts,  I  think,  in  me  firing  of  a  gun  to  be 
looked  to;  first,  with  reference  to  the  internal  part  of  the  bore ;  secondly  with  refcrenee 
to  the  sight.     I  should  have  liked  to  hear  Captain  Fishboume  go  a  little  farther  into 
the  question  of  the  sighting.     He  gave  us  some  illustration  with  reference  to  the 
firing  with  motion — a  very  apt  illustration,  which  I  was  very  glad  to  receire,  but 
I  should  have  liked  him  to  go  a  little  more  into  the  other  question.     With  your 
permission,  Mr.  Chairman,  I  will  presently  say  a  few  words  on  that  subject.    I  niU 
speak  first  with  reference  to  the  accuracy,  and  I  will  only  state  exactly  what  I  hare 
myself   seen,  giving  not    so   much   opinions  as  facts — fiEUsta  which  are    reliable, 
and  which  have  b^n  seen  by  myself  and  other  officers.    With  reference  to  the 
accuracy  of  these  guns ;  this  unrortimato  one  that  got  its  muzzle  blown  ofl^  or 
rather  the  fellow  of  it— not,  I  dare  say,  that  identical  one — ^was  at  ShoebmyiieM 
about  foiur  or  five  years  ago,  when  the  Armstrong  gun  first  came  ixut,  and  I  was  sent, 
as  one  of  the  naval  officers  to  be  instructed  in  the  practice  of  this  gun.     One  day  we 
were  practising  at  a  target  only  500  yards  distance :  the  size  of  target  at  Shoeboiy* 
ness  is  about  12  feet  square  painted  black,  and  having  a  central  line  of  white  paiat 
up   and  down,  vertical  and  norizontal,  and  a  bull's  eye  in  the  centre."    On  this 
particular  occasion  it  was  necessary  to  fire  a  concussion  fuze  shell  into  the  centnl 
part  of  the  target,  which  was  strengthened  behind  in  order  to  shew  the  aofakm  of  the 
concussion  fuze,  the  remainder  of  the  target  being  of  slight  monuJGEM^ture.    £i  order  to 
ascertain  the  centre,  the  instructor  thought  it  was  necessary  to  take  a  trial  shot,  and 
a  trial  shot  was  taken.  Of  course,  hod  the  elevation  been  exactly  correct^  and  the  abot 
had  gone  true,  it  must  have  gone  into  the  bull's  eye.  It  did  not  do  so,  but  went  abcmt 
30  inches  below  it.  Making  a  certain  allowance  on  the  sight  for  that  80  inches,  whish 
speaking  roughly  from  memory  was  about  6\  we  put  in  another  shot,  the  instmotar 
was  so  satisfied  that  with  those  6*  the  shot  would  have  struck  the  bull's  eye,  that  he 
wanted  to  put  in  a  shell,  but  the  naval  ofiloers  wished  to  make  a  complete  bull's  eyet 
so  that  to  gratify  them,  one  more  shot  was  tried.    To  our  astonishment,  it  came  op 
to  the  horizontal  line,  but  yet  about  30  inches  to  the  right  of  the  mark.    Our  &it.h  in 
this  sight  was  then  very  much  lessened.    But  we  had  a  very  intelligent  captain  of  the 
gun  on  that  occasion — a  voxy  intelligent  gunner  of  the  navy.    He  ran  back  to  the 
sight,  looked  at  it,  and  to  his  surprise  found  that  his  deflecting  sight  had  beso 
touched,  which  moved  the  deflexion  about  5'  or  6'  to  one  side,  thereby  entiidy 
accounting  for  the  deflexion  of  the  shot  to  the  right.    So  satisfied  were  we  with  the 
result,  that  wc  now  put  in  the  shell,  which  went  through  the  buU's  eye,  and  of 
course  we  saw  no  more  of  it.     This  occurred  to  myself,  and  I  relate  it  as  being  one 
of  the  many  thousand  shots  I  have  seen  fired,  to  eihow  what  the  accuracy  of  the  gmi 
is  from  a  steady  platform.    But  I  will  give  another  instance,  with  reference  to  the 
40-pounder,  one  of  the  guns  that  have  not  been  abused.   The  Lords  of  the  Admiralty 
came  to  Dcvonport  at  the  time  of  the  introduction  of  the  dO-poundors  into  the  navu 
service.    We  had  not  at  that  time  one  embarked,'  and  I  was  conmiissionod  to  go  to 
the  gun-wharf  and  bring  away  a  40-pounder.    I  was   instructed   to  embark  that 
40-pounder  and  anchor  to  a  small  anchor,  in  order  to  fire  it  at  the  Shag  rook, 
which  was  at  a  distance  of  nearly  2,400  yards.     I  fired  the  first  shot  at  it ;  I  judged 
my  distance  and  my  sight  so  accurately — it  was  merely  an  accident  I  suppose — that  it 
struck  the  rock  the  first  time.    I  was  perfectly  satisfied,  that  if  the  sight  did  that 
once,  it  would  do  it  fifty  or  a  hundred  times.    I  had  such  faith  in  the  gun,  for  land 
purposes,  that  I  went  into  harbour,  and  reported  that  I  was  ready  to  shew  their  Lord- 
ships this  gun.  I  took  their  Lordships  out,  and  in  the  passage  out,  I  must  say,  I  heard 
a  great  deal  condemnatory  of  the  gun.  When  they  arrived  out,  they  were  very  much 
astonished.  The  range  fouled  a  little,  so  that  we  could  not  fire  at  the  Shag  rock,  and  we 
tried  at  a  rock  a  little  to  the  left.   The  first  shot  fell  close  to  this  rock  ;  that,  of  course, 
I  expected,  but  they  were  very  much  astonished.  The  range  cleared,  and  we  aimed  a 
second  shot  at  the  Shag  rock  and  struck  it ;  we  then  aimed  a  third  shot^  and  again 
struck  the  Shag  rock,  shewing  tliat  it  was  no  accident.    A  little  accident  did  occur, 
which,  I  must  oon£es8,  was  not  known  to  any  person  present  but  myself.    It  occuned 
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to  one  of  tho  nghts — we  miut  confess  faults  as  wc  go  along,  but  these  arc  only  littlo 
&iilt«  of  detail — there  are  fiiults  of  detail,  particularly  in  the  matter  of  sights.  Tho 
quoin  flew  ofut  and  struck  the  side  sight,  and  bent  it,  but  no  one  was  aware  of  the 
met.  Foitnnately  for  the  credit  of  the  gunt  the  range  fouled,  and  no  one  knew  that 
the  sight  had  been  injured.  That  does  not  affect  the  correctness  of  the  sight,  or  the 
truth  or  aocuracr  of  the  gun.  You  will  remember  that  I  hare  been  speaking  of  the 
gun  on  a  fixed  platfonn.  When  we  come  to  a  movable  platform,  wo  enter  on  quite 
a  different  subject ;  that  is  to  say,  a  sighting  which  will  direct  a  straight  and  true 
bore  (as  I  believe  the  Armstrong  ran  to  be)  correctly  to  the  mark  from  a  fixed  plat- 
form, will  freqnentlv  fiul  to  do  so  when  fired  from  a  movable  platform.  I  am  not  going 
into  the  qneitian  of  building  ships,  which  involves  the  principle  of  a  good  platform ; 
but  I  wish  to  put  on  record  opinions  I  have  formed  from  experience,  shewing  what  thos^ 
opinioiii  were  formed  from,  as  to  the  correct  object  to  be  aimed  at  in  sighting  guns. 
Kow  with  regard  to  the  trunnion-sight  of  these  new  rifled-guns,  that  wo  can  speak  of  as 
bong  admitted  into  the  navy,  and  so  far  the  best  rifled-guns  that  wo  know  of  adopted 
in  tlie  world;  the  distance  of  the  trunnion  sight  from  the  base  sight  is  so  smaU,  that  any 
little  viaiiBl  error  in  the  gunner  who  directs  the  gun  is  multiplied.  This  does  not 
appear  on  shore,  because  you  go  close  up  to  the  gun,  lay  it  correctly,  take  your  time 
amnit  it,  then  walk  awav  from  the  gun  m  a  V017  leisurely  way,  and  direct  somebody 
to  fire  it.  That  is  not  tko  case  afloat.  You  must  stand  to  the  extent  of  the  trigger 
fine,  and  the  veiy  ftct  of  doing  that,  it  may  not  bo  known  to  all  present,  but  I 
■appoae  it  is  known  to  all  seamen-gunners,  causes  a  visual  error,  the  error  vairing 
m  amoont  according  to  the  state  of  the  atmosphere,  and  according  to  the  fact  of  the 
gun  beinffcorered  or  uncovered,  also  according  to  tho  state  and  condition  of  the 
■ighte.  This  vianal  error,  although  variable  in  regard  to  quantity,  is  still  constant. 
It  Tariea  from  about  i^th  to  ^th  of  a  degree,  depending  upon  these  conditions.  But 
in  addition  to  that,  firing  afloat,  particuhirly  with  the  quick,  lively  motion  of  a  gun- 
boat, in  which  I  have  had  my  principal  experience  of  this  matter,  is  exactly  like 
firing  at  a  bird  or  a  flying  obiect.  There  will,  therefore,  be  a  certain  amoimt  of 
error  in  Hhe  eye.  The  eve  will  be  a  little  above  the  tangent-eight,  it  may  be  a 
quarter  of  an  inch  or  a  half  an  inch.  Now  a  little  reasoning  will  show  you  that  if 
the  error  amounts,  say  to  }th  of  an  inch  above  the  tangent-siglit,  the  error  of  the  short 
radius  from  the  tangient-sight  to  the  trunnion-sight  is  in  many  cases,  in  that  par- 
ticular gun  for  instance,  more  than  double  what  it  would  bo  if  you  had  a  dispart  on 
the  mnule.  Of  course  we  know  that  there  are  difficulties  and  objections  to  disparts 
on  the  mnxile ;  nevertheless,  I  think,  if  tho  thing  was  properly  sifted,  and  wo  con- 
cluded that  the  sighte  were  badly  placed,  wo  should  make  an  effort,  if  not  to  place 
disparts  on  the  muzzle,  at  least  to  place  them  further  out  than  at  present.  I  see  no 
reason,  for  instance,  in  tho  present  broadside  gims,  smooth-bores,  why  our  dispart 
should  not  be  placed  a  foot  and  a  half  farther  out.  It  would  not  intorifere  with  tho 
portaill,  which  is  the  only  thing  you  have  to  consider.  In  our  small  gunboatif, 
where  there  is  a  very  hvcly  motion,  it  is  really  essential  that  there  should  be  a 
mnxde-dispart.  Take  the  caso  of  a  boat's  gun,  not  to  weary  you  with  too  many 
figures,  suppose  the  present  short-  20-ponnder,  as  I  think  they  call  it  uow-a-days,  was 
fired  with  a  visual  error  of  half  an  inch,  which  is  not  very  much,  not  more  than  you 
usnally  expect.  Now,  that  half  inch,  with  the  very  short  distance  from  tho 
•ight  to  the  trunnion,  would  make  an  error  of  277  yards ;  speaking  roughly,  we  will 
amy  800  yards.  But  if  tho  pight,  instead  of  being  on  the  trunnion,  was  on  the 
muzzle^  the  error  would  only  be  about  a  third,  about  109  yards.  Tliut  which  first 
led  my  mind  into  this  channel  was  a  comparison  between  the  G8-f>oun(ler,  and 
the  40-pounder,  and  the  100-pounder.  Tliese  guns  were,  as  I  hnve  said  before,  fired 
■imultaneously,  that  is,  on  the  same  day,  and  in  the  same  circuniKtanoos  of  weather 
and  motion,  and  it  was  generally  observed  that  if  we  hod  a  signal  iniui  ulwnys  at  a 
right  angle  to  the  range — and  for  all  sea  practice  that  ought  to  be  the  caifo, 
particidariy  if  you  want  to  make  correct  obwrvationfl — it  was  obserred  that,  at  a  dis- 
tance of  2,000  yards,  the  6S-pounder,  that  splendid  gun  (one  of  the  best  punn,  I 
think,  we  have  had  of  that  size)  iwing  the  muzzle-dispart,  made  more  nc<'urjite  prnctice 
than  the  100-pounder,  or  even  than  ithe-lO-poTmder;  and  it  is  essential  that,  with  any 
*  gun,  firing  elongated  shot,  the  first  dropping  of  the  shot  should  bo  accurate. 
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that  it  should  in  fact  £&!!  at  the  object  and  strike  the  object,  because  in  circumstances 
of  motion  at  sea  there  is  always  of  course  a  certain  amount  of  swell,  and  then  elongated 
shot,  I  believe,  whether  Armstrong's,  or  Whitworth's,  or  Soott*s,  or  whosesoeyer  they 
are,  all  ricochet^  I  believe,  not  in  a  straight  line,  but,  as  far  as  my  experience  goes,  to 
the  right.  That  of  course  depends  upon  the  twist  giren,  and,  according  to  the  twist 
generally  given  to  English  guns,  they  ricochet  to  the  right  at  a  considerable  angle,  as 
much  as  45",  so  that  we  do  not  get  the  advantage  of  ricochet  in  elongated  shot.  It  is, 
therefore,  Tery  necessary  that  you  should  pay  great  attention  to  the  rifle  sights.  Now 
great  attention  has  been  paid  to  the  sights,  but,  unfortunately,  the  attention  has  been 
paid  in  the  wrong  direction.  Tou  may  smile,  but  I  am  not  here  as  a  partisan  of  any 
particular  gun,  but  merely  to  point  out,  what,  according  to  my  experience,  are  the 
faults  of  d^erent  guns  vnth  which  I  am  acquainted.  I  merely  speak  firom  what  I 
have  observed,  not  from  any  theories.  I  say  that  the  sights  of  the  Armstrong  guns 
have  been  graduated  to  minutes.  Those  who  have  used  the  gun  on  shore  with  the  dose 
sight — I  do  not  know  whether  it  is  in  existence  now,  but  it  was  a  beautiful  little  sight 
—must  know  the  value  of  raising  the  sieht  to  minutes,  because  you  can  lay  the  gun 
with  such  extreme  accuracy  that  the  mmute  alteration  in  the  sight  makes  a  corre* 
sponding  alteration  in  the  range.  At  a  distance  of  8,000  yards,  I  beliere,  the  corre- 
sponding alteration  is  some  5,  or  6,  or  7  yards.  If  the  gun  is  correctly  laid,  the  bore 
of  tho^un  obeys  the  sights ;  the  difficulty  is  to  set  the  sight  in  the  right  direction. 
Now  this  nice  graduation,  for  sea  purposes,  is  of  no  ayail,  because  you  cannot  use 
the  close  sight  at  the  end  of  the  trigger  line.  I  hare  shown  that  a  visual  error  exists 
by  standing  at  the  end  of  the  trigger  line,  and  that  this  error  is  increased  by  the 
motion  of  Uie  ship,  that  is,  the  liability  to  error  of  the  captain  of  the  gun  not  having 
his  eye  close  down  to  the  points  of  sight.  Under  these  circumstances,  I  TwamfAin 
that  it  would  be  yerj  preferable  for  ordinaiy  sea  purposes  that  there  should  be  none 
of  that  minute  graduation,  but  if  our  tangent-siehts  were  graduated  to  5'  it  would 
be  quite  near  enough.  Instead  of  giving  attention,  then,  to  this  minute  division  of 
the  tangent  scale,  I  think  it  would  be  much  preferable  if  attention  was  directed  to 
placing  the  dispart  fieurther  out.  Now,  oomparing  the  68-pounder  and  the  100- 
poun<£r  together  in  the  case  of  firing  over  2,000  yards,  the  muszlc-dispart  in  that 
case  is  always  used  for  the  68-pounder,  as  a  matter  of  course.  In  that  case  the  error 
of  half  an  inch  in  the  eye  of  the  captain  of  the  gun  would  make  an  error  with  the 
68-pounder  of  60  yards,  but  as  the  100-poimder  and  40-pounder,  which  are  the  two 
guns  I  compare  it  with,  have  not  a  muzzle  dispart,  but  have  only  a  trunnion-sight, 
the  error  with  them  would  be  200  yards,  that  is  to  say,  about  four  times  as  much. 
So  much  with  reference  to  the  matter  of  sighting.  I  think  it  is  such  an  important 
matter  that  it  would  be  well  to  draw  attention  to  it,  even  with  regard  to  our  smooth- 
bore guns.  There  is,  as  I  said,  no  reason  why  in  our  boat's  guns  there  should 
not  be  a  muzzle-dispart,  as  there  was  of  old,  and  with  all  our  guns  mounted 
en  barbetfcj  as  in  our  gunboats  and  flush-deck  vessels,  if  the  chase  guns  had  a 
muzzle-dispart,  of  a  very  solid  nature,  that  could  be  shipped  and  unshipped,  or 
fixed  and  unfixed  on  special  occasions,  if  it  is  not  desirable  to  have  it  perfecUy  fixed, 
I  think  it  might  be  rendered  more  feasible  bv  reducing  the  height  of  the  tangent- 
box,  and  in  the  guns  with  side  sights,  I  think  it  would  be  much  more  easy  to 
accomplish,  and  it  is  a  great  pity  that  more  attention  has  not  been  drawn  to  it. 
Having  pointed  out  what  I  consider  the  defects  which  escaped  the  notice  of  Captain 
Fishboumc,  I  might  allude  to  the  small  initial  velocity,  which  will  in  some  measure 
account  for  the  difierence  of  accuracy,  with  motion,  between  the  Armstrong  gun 
and  the  smooth-bore.  I  am  not  incUncd  to  give  that  error  so  much  importance  as  I 
give  to  the  sights.  I  believe  that  the  sights  will  accoimt  more  for  this  error,  than 
the  small  difierence  in  the  time  of  flight  along  the  bore,  between  the  smooth-bore 
and  the  Armstrong.  As  I  said  before,  my  experience  of  the  Armstrong  has  not 
been  so  unfavourable  as  Captain  Fishboume's,  except  in  regard  to  those  one  or  two 
little  defects,  which  are  all  capable  of  correction,  and  I  have  not  seen  any  accidents, 
except  those  which  I  will  name.  Out  of  these  4,000  rounds,  it  would  not  be  sur- 
prising if  a  few  accidents  did  occur,  and  I  do  not  think  a  few  accidents,  unless  they 
are  of  very  mat  importance,  should  condemn  a  gun  altogether.  I  remember  being 
told  that  a  mgate  went  into  Sobastopol  with  smooth-bore  guns,  before  the  Armstrong 
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WAS  hc:ird  of,  aiid  thnt,  on  her  firat  brondside.  one  of  her  ccuns  burst  on  the  main 
<1edE.  Now  that  one  aoeident  does  not  condeiuii  the  smooth-bores,  or  condemn  cast- 
iron  guns.  On  two  occasions,  in  firing  small  Armstrong  guns,  the  yent-piece  flew  out, 
in  oonaequenoe  of  the  breech-screw  not  being  screwed  up,  from  the  carlessness  of  the 
people  using  it.  Those  were  the  only  two  cases  of  the  kind,  out  of  the  man;  thou- 
mnoa  of  shot  that  were  fired.  No  accident  to  life  or  limb  occurred  ;  no  one  was 
hnit,  and  nothing  of  any  consequence  happened.  We  lost,  I  believe,  the  vent- 
nieces  altogether,  but  we  had  new  ones,  and  went  on  with  the  firing.  Nobody  was 
frightened  with  the  gun  aflenvards.  It  evidently  arose  from  want  of  training. 
fiinoe,  then,  a  considerable  improrement  has  been  mode  in  the  shape  of  the  vent- 
piece,  by  which  its  liability  to  fly  out  is  considerably  decreased.  Another  error 
which  I  observed  in  the  yoimger  days  of  the  gun,  about  three  or  four  years  ago,  I 
believe  has  been  repaired  in  a  great  measure.  It  was  that  sometimes  the  lead  stripped 
off.  That  occurred  so  seldom,  that,  having  fired  as  many,  I  should  say,  as  a  thou- 
eand  zounds,  I  was  convinced  in  my  own  mind,  that  the  lead  never  did  strip,  but  sub- 
eequent  experience  shewed  me  that  it  would  sometimes  do  so.  I  suppose  that  it 
ooenrred  with  older  shot  that  had  been  long  in  store,  or  something  of  that  kind,  but 
I  believe  that  defect  has  been  in  a  great  measure  obviated.  Of  one  thing  I  felt  per- 
fectly certain,  from  the  little  experience  I  have  had  of  other  guns,  that  Sir 
WilUam  Armstrong's  gun  has  fulfilled,  as  far  as  the  bore  of  the  gun  could  do,  all 
nocenary  accuracy.  The  bore  of  the  gun  is  extremely  accurate,  but  all  elongated 
mvjectiles  have  a  certain  error  with  reference  to  sea  practice,  they  will  not  ricochet 
im  the  right  direction ;  unfortunately  they  will  ricochet  to  the  right,  so  that  you 
cannot  get  the  benefit  of  the  ricochet'^  ko.  invaluable  quality  of  the  smooth-bore 
guns. 

Naval  officers,  hitherto,  have  paid  little  attention  to  ascertaining  distance.  They 
have  looked  upon  it  as  so  subordinate  a  matter,  that,  in  practice,  wo  seldom  know 
what  is  the  distance  of  an  object  at  sea.  We  know  roughly  within  two  or  three 
hmidred  yords  up  to  a  certain  distance,  but  beyond,  say  2,000  yards,  I  really 
do  not  kxiow  how  you  are  to  ascertain  the  distance ;  so  that  the  advantage  of  the 
long  ranee,  whether  with  the  Armstrong  gun,  or  any  other  gun,  is,  I  think,  all  a 
myth.  I  do  not  believe  in  it.  Wiiat  wo  want  is  a  good  smashing  gun  for  moderate 
distances,  and  whether  that  good  practical  gun  comes  from  Armstrong,  or  Boshley 
Britten,  or  Captain  Scott,  it  does  not  matter  to  naval  officers.  For  my  own  part,  I 
should  be  glad  to  see  my  gallant  friend.  Captain  Scott,  beat  every  other  inventor 
out  of  the  field,  and  all  I  hope  is,  that  if  ho  does,  somebody  else  will  come  and  beat 
him  out  of  the  field. 

Mr.  Lancisteb  :  The  very  able  paper  with  which  Captain  Fishboume  has  favoured 
the  meeting,  according  to  the  impression  I  have  received  of  it,  appeared  to  deal  with 
the  two  principal  subject-matters ;  first,  an  inquiry  into  the  material  of  which  a  gun 
oonld  be  made,  and  observations  on  it ;  and,  secondly,  the  method  of  rifling  to  be 
employed.  To  those  topics,  with  your  permission  Mr.  Chairman,  I  will  confine  my 
attention.  Much  discussion,  not  only  in  this  Institution  but  elsewhere,  has  arisen  on  the 
sotnect  of  the  material  of  which  guns  should  be  composed,  and  in  what  method  they 
shall  be  constructed.  It  is  needless  to  recapitulate  the  very  able  arguments  adduced  on 
both  sides,  but  the  drawings  that  have  been  exhibited  to  uss  would  seem  to  slicw 
that  gradual  experience  is  determining  what  should  and  what  should  not  be  the  method 
of  constructing  a  gun.  If  experience  shews,  by  irrefragiblo  evidence,  that  in  the 
construction  of  a  particular  cun,  a  particular  strain  has  been  omitted  to  be 
calculated  for,  and  consequently  has  not  been  pro^nded  against,  you  have  a  8tc]> 
gained  in  the  right  direction.  Now,  I  do  not  think  it  is  any  longer  matter  of  doubt 
that  we  may  describe  the  built-up  (^un,  as  being  longitudinally  wmik,  the  longitu- 
dinal strength  of  a  built-up  gun  being  represk'nted  by  a  cross  section  of  the  interior 
tubes,  plus  the  friction  of  the  exterior  tubes.  In  comparison  with  n  gun  whose  cros^-* 
section  should  be  homogeneous  and  soHil,  I  think  it  must  be  held  as  proved,  that 
a  gun  so  built  up  must  be  intrinsically  weaker,  wliatcver  the  other  condition  of  the 
gun  may  be.  I  fear  that  in  th?  qucnlion  of  tlie  material  of  which  the  j^un  has  been 
composed,  sufficient  attention  hus  not  hitherto  been  directed  to  one  v^ry  imix>rtant 
question.  Having  read  with,  I  believe,  the  most  earnest  aitcntion,  all  the  scientific 
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bFOchures  that  haTe  appeared  on  the  construction  of  artilleTj,  I  hare  nerer  jet  seen 
a  proper  appreciation  of  the  time  in  which  the  work  is  done.  Now,  unless  we 
estimate  that  important  element,  we  can  nerer  arrire  at  the  material  which  should 
be  em^dojed.  With  your  pennission,  I  wiU  shew  jou  a  few  figures  to  demonstrate 
this  pn^wsition.  I  am  not  now  relating  anj  mere  opinion  of  mj  own,  but  am 
refiening  to  fiicta  that  hare  oome  before  mj  notice,  in  the  services  in  which  I  haye 
been  engaged  in  Goremment  miners  at  the  Woolwidi  ArsenaL  Haring  been 
caQed  upon  bj  the  Goremment  to  strengthen  some  cast-iron  guns,  and  it  being  a> 
question,  in  mj  own  mind,  as  to  the  proper  material  which  should  be  emplojed  in 
the  formation  of  the  outer  coils,  no  matter  of  what  form  they  might  be,  to  strengthen 
the  esst-iron  artillery,  I  had  a  oouTenation  with  the  then  Asststant-Superintendent 
of  the  Boyal  Arsenal  at  Woolwich,  Mr.  Anderson.  Tarious  kinds  of  iron  were  shewn 
me^  as  being  rery  excellent,  as  employed  for  outer  coils  of  the  Armstrong  gun,  and 
pwwing  the  enormons  strength  of  26  tons  to  the  square  inA.  I  beg  you,  gentlemen^ 
as  sdentifie  men,  to  remember  this,  that  the  instrument  by  whidi  tiiis  iron  waa 
tried,  was  what  is  termed  the  tensile  madiine  at  Woolwich  Arsenal,  which  exerts  it» 
power  Tery  slowly,  takings  sometimes  minutes  in  the  operation.  Now,  mark  the 
consequence.  If  this  rery  quality  whidi  rendered  that  iron  so  Texy  highly  resisting 
to  a  slow  pressore,  be  used  in  a  gun,  for  instance,  where  the  pressure  is  exerted 
simultaneously,  the  reiy  qualities  that  giTe  it  resistingjpowar  to  the  slow  pressure^ 
are  the  reiy  wont  that  you  can  employ  in  the  gun.  Now,  what  is  the  oonsequenoe 
hexe  ?  We  hare  a  pressure  of  26  tons  ;  this  ccul  was  a  trapesoid  of  about  4  inches  ; 
we  took  that  bar  and  nidced  it  all  round  with  a  cold  chisds  put  it  on  the  anril,  and 
called  a  hammerer  out  of  the  forge,  and  told  him  to  giTe  it  a  strong  blow  with  a 
2Slb.  sledge.  Now,  how  many  blows  do  you  think  that  cube  of  four  in<^es  stood 
befofe  it  br^  ?  You  will  be  surprised  when  I  tell  yon  that  it  broke  at  the  first 
blow,  like  so  much  cast-iron.  Now,  we  took  some  wrou^t  iron  which  represented 
19  tons,  Wekb  iron  made  by  Brown  and  Hughes ;  we  nii^ed  it  the  same  dqpth  a» 
the  26  ton  iron ;  we  put  it  orer  the  anril,  and  caUed  in  relays  of  hammerers.  We 
fomMl  that  it  stood  282  blows,  and  then  it  did  not  break,  but  was  mer^  bent  round, 
mds  shews  the  extreme  Talue  of  testing  mar  iron  br  percussion,  and  the  cxtieiue 
danger  of  relying  sol^  upon  a  testing  machine,  ana  saying  that  that  is  the  best 
material  for  a  gun  whidi  can  be  subjected  to  it.  Now,  let  me  giro  yon  a  further 
illustration.  When  these  bars  were  made  into  a  coil  and  put  upon  the  Armstrong 
gun,  I  saw  many  of  them  taken  off  the  guns,  and  put  under  a  steam-hammer.  The 
blow  was  not  given  by  the  steam-hammer  as  a  foir  blow,  but  merely  a  little  ti^  and 
the  coil  broke  into  firagments  like  glass.  Does  this  not  explain  that  sometimes  rerj 
valuable  experiments  may  result  in  many  fiulures  that  are  not  fiurfy  attributable  to  the 
system,  by  an  injudicious  choice  of  m^erial  not  adapted  for  the  particular  purpose? 
We  come  also  to  another  particular  point,  which  is  this :  if  you  hare  a  barof  iron  or  n. 
bar  of  steel,  and  nick  it  round  in  this  way,  rou  arrire  at  a  very  peculiar  proposition. 
The  bar  of  iron  nicked  round  will  stand  a  rast  number  of  blows ;  the  bar  of  steel, 
or  a  bar  of  iron  wrought  up  into  the  condition  of  steel,  breaks  immediatdy,  and  the 
Talue  of  the  (woposition,  carried  out  in  guns,  is  this :  if  you  mdi  a  gun  by  a  groofe 
inside,  which  will  put  it  into  the  same  condition  as  a  bar  of  steel,  and  if  you  have  a 
hard  material,  like  iron  Tery  highly  wrought,  or  some  kind  <^  steel,  you  Texy  matonalH' 
weaken  the  interior  of  your  gun.  Now  we  oome  to  the  question  of  grooring : — ^Tlua 
has  been  a  question  Tery  much  debated,  and  many  gentlemen  of  eminent  talent 
hare  joined  in  the  diBCUS!«ion»  and  with  much  propriety  hare  sdrocated  their  peeoIiBr 
Tiewtw  Time,  alone,  wiU  shew  whether  those  views  are  correct  or  not.  But  a  rexr 
little  vrill  solve  the  question  beyond  all  caril,  and  it  mav  be  done  in  this  vray :  with, 
every  kind  of  groove,  no  matter  what  that  groove  mav  be,  and  when  a  shot  ia  used 
that  has  hard  metal  pro^'tions  upon  it,  whether  they  be  bronse,  or  cast  or  wrought 
iron,  if  you  have  a  windage  between  the  ball  and  the  bore,  the  whole  bearing  of  the 
prc^ectile  must  come  on  to  the  edge  of  the  groove,  no  matter  what  the  form  may  be. 
Vou  have  600ibe  weight  in  a  projectile  like  that,  and  a  windage  ssy,  of  "Qo  or  *06. 
If  you  put  5(Hb«.  or  GiHbs.  of  powder  bt^hind  it,  you  wiU  have  an  initial  Telocity  of 
twelve  or  fourteen  hundred  fvt.  Well,  6lX)Ib«.  at  an  initial  velocity  of  1,200  feei 
per  second,  will,  in  a  few  rounds,  knock  the  eilges  of  the  groove  into  a  cocked  hat. 
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The  proof  is  to  be  found  at  Woolwich  Arsenal  in  some  oompctition  guns  that  wore 
ilied  laat  year.  Tou  see  here  the  seat  of  the  shot,  the  driying  edge  of  the  groove  is  cut 
out  into  a  curve ;  the  button  in  the  shot  is  shunted  over  to  the  other  side  of  the 
croore ;  there  it  the  re-entering  angle,  and  there  jou  see  where  the  gun  burst  into 
ingments.  No  matter  whether  the  button  is  of  bronze  or  of  zinc,  the  same  result 
ii  produced.  I  had  the  pleasure  of  seeing  some  experiments  with  that  splendid  gun, 
miide  by  Meeen.  Krupp  for  the  Russian  GoTcmment,  when  I  was  at  St.  Totersburgh 
a  little  while  ago.  Here  the  grooves  are  very  analogous,  except  that  there  are 
two  rows  of  buttons  and  ten  grooves.  The  gim  burst  in  &0  rounds;  prior  to 
bvntiiig,  precisely  the  same  effect  was  produced  upon  the  steel  groove  with  the 
sine  button  on  tne  shell.  That  is  the  effect  of  setting  a  mass  of  metal,  weighing 
Are  or  six  hundred  pounds,  in  motion  at  a  velocity  of  1,200  or  1,400  feet  a  second ; 
you  are  certain  to  destroy  the  ffun ;  nothing  can  prevent  it  if  grooved  in  the  ordi- 
nary method  of  angles  and  edges,  having  projections  on  the  shot  to  fit  into  the 
grooves. 

Mr.  Baxsass  :  In  continuing  the  discussion  upon  Captain  Fishboume*s  admirable 
paper,  I  feel  some  hesitation  in  venturing  to  make  any  remarks  upon  such  a  subject 
ana  in  such  an  assembly,  but  having  been  interested  in  observing  some  ship  guns  in 
the  batteries  of  Sebastapol  which  I  found  to  be  on  measurement  of  greater  calibre 
tiian  cfOT  then  fpreatest  gun,  and  they  were  of  excellent  workmanship,  and  were  also 
free  fivm  mouldings  and  other  abrupt  variations  of  dimensions  whidi  are  known  to 
be  so  dangerous  to  cast-iron  objects,  and  having  been  disappointed  with  the  results 
hitherto  shown  by  the  wroueht-iron  guns,  I  cannot  but  admowledge  feeling  some 
interest  in  the  sufcgect  before  tne  meeting,  and  that  in  the  hands  the  subject  is  now  in, 
something  may  be  done  to  advance  the  state  of  British  gunnery.  Ten  years  ago  the 
Russians  seemed  to  be  in  advance  of  us,  as  I  believe  the  Americans  are  now  from 
the  improvements  in  the  systematic  preparation  of  the  metal,  and  the  casting  of  guns 
with  cores  and  cooling  from  the  inside  on  the  plan  of  Lieutenant  Rodman,  and  con- 
siderinff  the  eiBcient  manner  in  which  steel  is  now  manufactured  in  large  masses,  and 
its  apimcation  to  guns  on  the  Continent  by  Krupp,  it  is  to  be  feared  that  the  next 
war  win  find  us  as  we  were,  behind  even  Russia  in  the  application  of  science  to 
inmlements  of  war. 

In  such  an  inquiry  as  the  present,  as  to  the  best  material  for  the  manufacture 
of  guns,  it  seems  to  me  desirable  to  endeavour  to  establish  a  first  principle  upon 
which  to  base  a  comparative  estimate  of  the  enduring  powers  of  those  metals  which 
are  eligible  for  the  purpose  of  making  guns. 

Hie  first  question  then  that  arises  will  be,  what  is,  or  what  are  the  forces  that 
obtain  in  a  gun  at  the  instant  of  discharge,  and  what  their  amount  and  to  what 
extent,  the  question  of  the  limited  time  in  which  these  forces  act,  may  influence  and 
modify  the  action  of  those  forces,  and  their  consequent  result  upon  the  gun. 

With  respect  to  the  nature  of  the  forces  thrown  on  the  gun  by  the  explosion  of 
the  powder,  it  has  generally  been  considered  to  be  one  of  tension  only,  but  a  con- 
sideration of  the  £u^s  of  the  great  amount  of  work  that  has  been  got  out  of  cast-iron 
gons,  and  the  small  amoimt  of  work  that  has  hitherto  been  got  out  of  wrought-iron 
guns, — ^making  all  due  allowances  for  a  comparatively  new  manufacture, — it  appears  to 
me,  that,  seeing  a  material  possessing  a  high  tensile  power  like  wrought-iron,  giving 
practical  results,  in  nothing  Uke  the  ratio  of  its  tensile  power,  it  is  not  upon 
tensile  power  only  that  we  are  to  base  a  comparative  estimate  of  the  eligibility 
of  metals  for  the  purpose  of  making  guns,  and  if  the  tensile  power  of  metals  be 
not  a  true  criterion  tor  the  purpose,  the  transverse  strength  will  always  hold  a 
definite  ratio  to  the  tensile  jiower,  and  therefore  the  transverse  strength  con  only 
bold  good  as  a  criterion  when  there  is  no  great  disparity  between  the  tensile  and 
compressive  powers  of  the  metal ;  and  I  think  a  little  n»flection  will  hhow  that 
the  transverse  8tn.*ngth  of  a  metal  is  not  a  true  measure  of  the  eligibility  of  a  metal 
for  a  gun,  inasmuch  as  that  the  ^n  in  firing,  is  not  submitted  to  the  URvhanism  of 
the  transverse  strain,  the  strain  is  a  direct  one,  and  is  either  tensive,  coml)rt»^sive,  or 
the  two  combined,  and  it  is  to  the  latter  action  I  am  inclined  to  refor  the  forces 
at  work  in  a  gun  at  the  moment  of  discharge.  A  force  requires  time  f  >r  its  trans- 
mission, and  different  metals  and  muterinls  will  require  more  or  less  time  for  tliut 
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transmission,  according  to  the  direct  resistance  to  tension  and  compression,  and  if  we 
conceiTe  that  in  the  case  of  a  gun,  the  tensile  force  has  not  had  time  to  pass  through 
the  whole  thickness  of  the  gun,  then  there  will  be  a  variable  tension  throughout  the 
thickness  which  the  force  has  had  time  to  pass,  because  those  fibres  which  have  been 
longest  under  tension  will  bo  stretched  the  most,  and  thej  will  be  those  of  course 
nearest  to  the  chase ;  and  in  like  manner  if  the  force,  on  passing  through  the  tliick- 
ness,  is  enlarging  an  annulus  at  the  radius  at  which  it  has  arriyed,  that  enlargement 
will  induce  an  annulus  of  maximum  compression  immediately  beyond  it,  and  this 
compressive  strain  again,  like  the  tensive,  being  a  variable  one,  through  the  thickness, 
it  has  had  time  to  pass,  and  is  a  maximum  at  the  point  immediately  beyond  the 
annulus  of  tension,  and  a  minimum  at  that  point  where  it  has  not  reached,  and  thus 
theeun  may  be  considered  to  be  in  a  state  of  both  compression  and  tension  according 
to  the  time  of  being  submitted  to  the  strain,  and  according  to  its  willingness  or  un- 
willingness to  have  the  strains  passed  through  it.    If  there  were  plenty  of  time  for 
the  duo  transmission  of  the  tensile  strain  as  in  a  hydrostatic  proof,  then  the  whole 
thickness  of  the  gun  would,  no  doubt,  be  in  tension,  but  if  there  is  not  time  for  this 
due  transmission  of  strain,  (and  since  the  exterior  annulus  of  the  gun  may  not  have 
received  any  strain  at  all,  and  we  know  that  the  annulus  next  to  tlie  bore  hat» 
received  a  maximum  of  strain,  and  consequently  of  enlargement,)  then  a  mixed  strain 
of  tension  and  compression  will  be  the  result,  and  the  resistance  of  a  gun  to  the  ex- 
plosion of  gunpowder  will  be  as  the  mean  tensive  and  compressive  powers  of  the 
metal ;  and  it  appears  to  me  that  it  is  to  such  a  consideration  that  we  are  to  attri- 
bute the  enduring  powers  of  cast-iron  guns.     A  material  having  a  low  ratio  of 
tensile  power,  but  that  tensile  power  not  being  permitted  to  act  by  the  greater  com- 
pressive power  beyond  it,  and  its  consequent  unwiUingness  to  pass  the  strain  through 
the  whole  thickness  of  the  gun,  and  permit  it  all  to  go  into  tension.     That  the 
question  of  time,  therefore,  should  be  duly  admitted  in  an  investigation  like  the  pre- 
sent seems  to  me  clear  enough.     It  was  while  proving  by  hydrostatic  pressure  some 
WTOught-iron  girders,  and  observing,  even  with  the  nc^ced  eye,  the  time  that  was  re- 
quisite for  the  forces  of  compression  and  tension  to  pass  out  of  the  girder  after  the 
load  was  completely  removea,  a  result  I  had  never  observed  with  cast-iron  girders, 
and  no  doubt  due  to  the  high  compressive  power  of  cast-iron,  forming  a  more  rigid 
heel  to  bring  the  girder  back  more  quickly  to  its  original  position  again.     In  the 
experiments  in  the  United  States  also  it  was  found  that  a  weight  applied  for  a 
short  time  only,  produced  no  permanent  deflection  on  a  bar  rested  on  supports  and 
loaded  in  the  middle,  but  when  the  weight  was  left  on  all  night,  an  appreciable  and 
considerable  permanent  set  was  the  result,  showing  the  importance  of  the  influence 
of  time  in  such  considerations.   ^  The  enlargement  of  the  bore  is  always  most  between 
the  charf^  and  the  shot,  indicating  that  the  maximum  disruptive  force  is  just  before 
the  inertia  of  the  shot  has  been  overcome,  and  also  where  the  gun  is  most  heated 
and  acted  upon  by  the  incandescent  gases,  and  the  proof  also  tliat  there  is  a  strain 
of  compression  as  well  as  of  tension  by  the  fissures  which  often  exhibit  themselves 
about  this  part  of  the  gun,  whilst  the  exterior  of  the  gun  has  preserved  its  form 
and  dimensions. 

Estimating  on  this  hypothesis,  the  comparative  values  of  tlie  several  metals  as  a 
material  for  the  manufactiune  of  guns,  we  hove  for  the  ultimate  strt^ngth  of  ordinary- 
cast -iron  : — 

In  compression 92,000  lb.  per  square  inch. 

Intension   19,0001b.  „ 

111,000 


Giving  a  mean  of  ....      55,500 
And  according  to  the  Inte  Woolwich  experiment?  :  — 

III  compression 91,061  lb.  per  .^;;uiv  iiir]i. 

Intension 23,257  IK  „ 

111,318 
Giring  a  mean  of   ....     07,159 
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Ordinaiy  wrought  iron  :— 

In  compression 38,0001b8.  per  square  inch 

In  tension        GO^OOOlbs.      ,,  „ 

98,000 

GiTing  a  mean  of. 49,000 

This,  however,  is  ordinary  merchant  bar  iron.    If  we  had  the  mean  of  iron  from 

Sns,  we  should  probably  find  it  about  the  same  as  east-iron,  but,  imfortunately,  I 
TO  no  data.  AH  experiments  with  wrought-iron  from  guns  haying  been  confined 
to  the  tensile  strength  only.  While  of  the  wrought-iron  gmi  forged  at  the  Gospel  Oak 
Iron  Works,  and  which  burst  at  the  first  dischiu^e,  we  have  no  data  at  all.  For  steel 
we  hare  a  mean  of  120,000lbs ;  for  its  resistance  to  compression  and  tension  aro 
about  equal ;  and  this  points  to  it  as  being  the  most  eligible  metal  for  the  manufac- 
ture of  guns,  and  as  promising  a  durability  double  that  of  wrought-iron  for  sudi  a 
purpose.  I  am  not  enabled  to  give  the  mean  of  the  cast-iron  which  is  used  in 
America,  on  their  improTcd  systems  of  preparing  the  metal,  and  casting  with  a  core, 
but  from  the  high  ratio  of  the  transyerse  strength,  and  which  was  the  test  to  which 
the  bars  were  submitted,  it  would  appear  from  the  high  ratio  and  the  greater  dura- 
bility of  the  guns  that  in  these  processes  the  tensile  strength  of  the  iron  is  increased 
without  materially  impairing  the  compressile.  The  resistance  to  tension  by  these 
processes  having  been  increased  by  60  per  cent.,  and  the  durabihty  of  the  guns  £rom 
16  to  90  per  cent.  The  proof  bars  of  the  same  metal  as  that  from  which  the  guns 
were  cast>  I  might  observe,  always  bore  a  hiffher  ratio  of  transverse  strength,  than 
bars  cut  from  the  gim  after  being  cast ;  but  this  is  always  the  behaviour  of  cast-iron, 
the  smallest  mass  arranging  itself  in  closer  and  more  coherent  crystals ;  but  this 
£fMt  remains  indisputable,  that  by  submitting  the  metal  to  repeated  fusions,  and 
keeping  it  each  time  for  a  period  in  a  state  of  fusion,  it  is,  in  a  certain  measure, 
decmrbonised  and  purified,  and  so  having  its  tensile  strength  increased  60  per  cent., 
ae  was  the  case ;  why  the  guns  did  not  follow  the  same  ratio  of  increase  of  durability 
ae  the  increase  of  tensile  strength  of  the  metal,  the  suggestion  which  I  am  now 
making  will  probably  supply  the  explanation,  viz.,  that  the  resistance  of  a  gun  is 
not  as  its  tensile  strength  only,  but  as  its  tensile  and  compressile  jointly,  and  that  in 
increasing  the  tensile  strength  of  the  cast-iron  by  the  process  of  decarbonisation 
which  I  have  quoted,  the  metal  approached  closer  to  wrought-iron  in  its  nature,  and 
that  as  its  tensile  strength  was  increased,  its  compressile  strength  was  decreased, 
but  not  in  the  same  ratio,  a  maximum  gain  of  30  per  cent,  being  the  final  result  in 
the  durability  of  the  guns,  thougli  the  tensile  strength  of  the  iron  was  increased 
60  per  cent.,  or  double  that  of  the  durability  of  the  gun. 

Continuing  the  comparison  to  Bessemer's  steel,  as  introduced  by  Captain 
Fishboume  last  night,  its  resistance  to  compression  is  103,255  per  square  mch, 
and  to  tension  111,460  per  square  inch,  giving  a  total  of  214,715,  and  a  mean  of 
107,3571bs.  per  square  inch,  and  arranging  these  results  together,  we  have— 

For  ordinary  (>ast-iron 55,5Ck) 

Cast-iron  at  Woolwich 57,159 

Merchant  bar  for  wrought-iron   ....        49,000 

Cast-steel    120,000 

Bessemer's  steel 107,357 

From  which  it  would  follow,  that  the  durability  of  a  cast-steel  gun  would  be  double 
that  of  a  wrought-iron  gun.  To  complete  the  table  it  would  require  us  to  have  the 
mean  from  the  United  States  guns  of  cast-iron,  and  from  our  own  ^uns  of  ^Tought-iron; 
and  then  we  would  be  able  to  make  acouiplote  comparison,  and  test  its  vslue  by  the 
rei«ult.«  of  actual  experience  ;  but  as  far  as  it  can  be  carried  at  present,  it  seems  so 
coincidt'nt  with  actual  experience,  that  I  ventiu'c  to  lay  it  before  you,  for  it  bos  been 
obs'jrved  by  the  officers  of  the  United  States,  that  the  densities  of  the  metals  were 
not  in  the  same  relation  as  the  tensile  strength  ;  and  when  the  mechanical  properties 
of  some  metals  are  considered,  it  would  lead  us  to  guard  against  assuming  one 
property  from  a  metal  in  the  relation  of  another,  and  similarly  to  guard  us  against 
assuming  the  strength  of  a  gun  to  be  in  the  relation  of  the  transverse  strength  of 
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the  metal,  seeing  that  the  metal  in  the  gun  is  not  submitted  to  the  mediaxiism  of 
the  transverse  strain  when  firing,  and  also  against  assuming  that  the  strength  of  the 
gun  is  in  the  relation  of  the  tensfle  strength  of  the  metal,  if  the  strain  in  the  gun  is  not 
wholly  a  tensile  one,  which  a  comparison  of  the  relatiye  durabilities  of  cast-iron  and 
WTOu^ht-iron  guns  leads  one  to  suspect  is  the  case. 

With  a  Tiew  to  measuring  the  forces  in  a  gun  during  the  explosion  of  the  powder, 
I  hare  thought  a  series  of  small  pistons,  fitting  holes  drilled  mm  the  exterior  to  the 
chase  of  the  gun,  and  at  interrals  from  the  chamber  to  near  the  muzzle,  similarij  to 
the  measure  pursued  bj  Admiral  Dahlgren,  might  be  of  considerable  seirice  in  deter- 
mininc  the  forces  in  a  gun  when  dischaif^ing,  only  instead  of  measuring  a  relatiTe  force 
as  in  Admiral  Dahlgren's  plan,  measuring  the  absolute  force  by  having  an  index  to  each 
piston,  the  exterior  end  of  the  pistons  acting  on  springs  like  a  spring-balance,  and  which 
have  previously  been  adjusted.  Such  instruments  could  be  damped  on  the  g^n,  in  a 
manner  to  compensate  for  the  weakening  of  the  sun  by  the  piston-holes,  and  ererj 
strain  due  to  the  several  conditions  of  charging,  shotting,  windage,  and  lead-coatiDg 
the  projectiles,  could  then  be  ascertained,  for  considering  that  foz.  of  powder  when, 
perfectly  inclosed  in  a  shell,  will  exercise  a  disruptive  energy  equal  to  72  tons,  and 
that  when  the  shot  sticks  in  the  sun  (as  Lancaster's  egg-shaped  shot  did  in  the 
Chrimea,  from  the  absence  of  the  shot  having  any  means  of  preserving  its  longest 
axis  in  parallelism  with  the  axis  of  the  gun)  bursting  is  the  result.  Then  it  follows 
that  much  of  the  durability  of  the  gun  will  depend  upon  the  shot  beins  free 
to  leave  it  on  the  explosion  of  the  powder,  so  as  to  limit  the  time  during  whirai  the 
1^  is  under  strain,  and  prevent  the  undue  accumulation  of  force  from  the 
mcandesocnt  powder.  Such  an  instrument,  or  series  of  instruments,  would  register 
the  variable  pressures  in  the  gun  from  the  chamber  to  the  muzzle,  and  for  aU  the 
several  conditions  of  charging  and  loadine ;  for  I  have  an  impression  that  the 
■  disruptive  force  in  the  gun  would  not  be  Siat  due  to  the  charge  uone,  but  mainly 
due  to  the  shotting,  or  to  a  moderate  freedom,  without  windage  of  the  shot,  to  kttve 
the  gun,  instead  of  sticking  and  compelling  the  gases  to  accumulate  force,  to  the 
infury  or  probable  bursting  of  the  gun. 

The  two  strains  of  tension  and  compression  in  the  gun  during  explosion,  bemg 
variable  in  amount,  and  the  tension  a  maximum  at  the  shase,  it  would  follow  that  it 
is  a  mere  question  of  time  when  the  gun  bursts,  that  metal  which  oflTers  the  greatest 
mean  resistance,  oflfering  the  least  annulus  to  maximum  strain,  and  making  tb«  most 
endurable  gun  ;  and  cast  steel,  in  its  natural  state,  seems  to  offer  those  desiderata, 
which  are  demanded  of  a  good  and  endurable  gun,  and  to  be  preferred  to  any  sjrstem, 
however  ingenious,  of  built-up,  hooped,  bushed,  compound,  or  welded  wrought-iron 
guns. 

Touching  one  point  that  was  raised  in  discussion  last  night.  Captain  Fishbonme*s 
argument,  or  his  mode  of  illustrating  it,  was  questioned,  the  observations  being 
associated  with  the  law  of  the  expansion  or  dilatation  of  gases.  Now,  if  I  under- 
stand Captain  Fishboume's  argument,  ho  wishes  to  illustrate  a  question  based  upon 
mechanicid  considerations  only,  and  represents  by  the  figures  in  the  diagrams  the 
increments  of  strain  that  may  be  added  to  the  gun  by  rifling,  bad  rifling,  or  other  un- 
necessary obstructions,  and  that^  whatever  the  amount  of  the  obstruction  may  be,  the 
initial  velocity  of  the  shot  will  be  reduced,  and  the  strain  upon  the  gun  increased  in 
the  same  proportion.  Now,  this  to  my  mind  is  a  veiy  lucid  way  of  putting  the  question, 
and  shows,  that  whatever  amount  of  force  may  be  subtracted  from  the  shot,  is 
necessarily,  or  rather  unnecessarily  thrown  upon  the  gun  ;  and  being  a  mechanical 
consideration,  it  is  whoUy  independent  of  any  physical  laws  either  of  (hlation  or  any- 
thing else ;  though  it  appears  to  me,  that  even  admitting  the  law  of  the  expansion 
of  gases,  Captain  Fishboume's  illustration  is  as  near  the  mark  as  anything  that 
could  be  adopted  for  illustration,  seeing  that  to  accommodate  the  lead-coat^  pro- 
jectiles, a  si  w-buming  powder  has  been  especially  made,  for  them  to  fiilfil  boUi 
physically  and  mechanically,  that  very  condition  which  Captain  Fishboume's  illus- 
trations represent.  If  the  gas  was  all  evolved  at  once,  then  the  law  of  the  expansion  of 
gases  would  obtain  ;  but  there  are  several  conditions  which  make  the  application  of 
this  law  to  the  question  doubtful,  the  powder  may  be  quick  or  slow  burning,  and  of  the 
fSnoe  of  tlie  gas,  much  will  depend  upon  the  freedom  of  the  shot  to  get  out  of  the 
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gm  as  mj  pierious  observations  have  stated.  That  appears  to  me  so  much  to 
dM  point,  and  observations  mentioning  the  law  of  expansion  of  gases  tending  to 
«onniso  the  ai^ment^  that  I  have  thought  it  desirable  to  name  it,  though  I  have  no 
doabtl    might  have  left  it  in  more  able — Captaii^  Fishboumo's — hands. 

Oaptain  Jasfeb  H.  Sblwyn,  B.N. :  Gentlemen,  I  wish  to  say  a  few  words  on  this 
•abieet,  as  one  of  the  bjstanders,  who  has  got  no  gun  himself,  and  maj  therefore  be 
hdd  to  be  amotngst  those  who  look  on  and  see  most  of  the  game.  After  pajing  a 
rerj  deserved  tribute  of  admiration  for  the  elaborate  way  in  which  these  oiagrams 
hsve  been  prepared  by  Captain  Fishboume,  L  will  ask  you  to  indulge  me  so  far  as  to 
banish  them  from  your  minds,  and  let  us  for  a  few  minutes  go  back  to  principles. 
Ib  the  first  place  it  is  a  most  unfortunate  thing,  that,  just  as  Sir  William  Armstrong's 
sdmiren  are  lauding  the  things  which  wc  sec  before  us,  he  has  resolved  to  quit  them, 
and  to  abandon  the  whole  principle  which  he  has  hitherto  advocated,  adopting  a  com- 
petitive gun,  which  is  not  made  of  coils,  but  made  of  steeL  Now  that  is  the 
moognition  of  a  principle  which,  before  the  Ordnance  Committee,  he  acknowledged 
wtm  a  correct  one.  **  Steel,"  he  said,  "  I  have  no  doubt  is  the  best  metal  for  guns ; 
wcy  only  doubts  are  as  to  its  preparation."  He,  in  &ct,  left,  it  to  be  inferred  that  he 
Yaem  that  it  could  not  be  prepared,  because,  had  he  thought  that  that  was  possible, 
il  was  evident  that  it  was  a  better  thing  for  him  to  do — to  expend  the  unlimited  time 
■sad  money  which  have  been  at  his  disposal,  in  improving  the  preparation  of  a  metal, 
iHiich  has  a  resisting  power  nearly  double  tliat  of  the  best  iron  which  he  could  hope 
to  obtain,  rather  than  go  on  finding  out  how  good  he  could  make  a  bad  materiaL 
Ha  has  now  said,  "  I  ck>  think  steel  can  be  made,"  but  [  was  surprised  to  find  that 
faa  was  the  Chairman  of  a  large  meeting  (in  1S59, 1  believe),  before  which  it  vras  abso- 
lately  asserted  by  one  of  those  best  qualified  to  make  such  an  assertion,  Mr.  Bessemer, 
that  such  a  metal  could  be  made,  that  it  had  been  made  in  large  quantities  already, 
and  that,  given  the  time  and  money,  any  amount  that  was  required  would  be 
iotthooming.  Of  course  it  is  utterly  absurd  to  say,  "  Give  it  me  now,  this  instant, 
•or  jon  cannot  ^ve  it  me  at  alL"  That  is  an  argument  not  worth  meeting.  With 
TOgard  to  the  principle  of  rifling,  which  has  been  so  much  discussed,  it  is  in  vain  to  tell 
me  that  grooves  of  tnis  or  tbat  £uhion,  hexagonal  bores,  or  elliptical  bores,  can  ever  in 
any  way  give  us  a  velocity  approaching  to  that  of  a  spherical  projectile,  having  no  more 
windage,  where  no  duty  of  turning  tlio  projectile  has  to  be  done.  It  only  remains 
therefore  to  ask  ourselves,  is  the  velocity  a  condition,  without  which  you  cannot  go  on, 
a  sine  qud  non  t  It  is  a  condition  which  is  of  more  ralue  than  any  other  in  the  opera- 
tions we  are  called  upon  to  perform  ?  I  am  afraid  I  shall  not  bo  far  wrong  if  I  say 
that  our  engineering  and  artillerist  friends  from  the  shore  have  put  before  themselves 
the  two  qualities  of  long  range,  and  great  accuracv  as  the  only  ones  to  be  sought  in 
guns,  utterly  ignoring  the  fact  that  the  first  qualities  for  a  gun  are  indestructibility, 
«aay  handUng,  and  then  the  getting  out  of  the  projectile  the  greatest  effects.  We  do 
not  want,  I  repeat  it,  to  make  pretty  little  round  holes,  we  want  to  smash  iron 
irfates,  and  he  who  bases  his  arguments  against  the  smooth-bore  on  the  fiEu;t  of 
its  fiulure  to  pierce,  soft  projectiles  having  been  used,  is  no  wiser  than  the  Irishman 
who  forgot  to  boil  the  peas  in  his  shoes.  You  have  got  for  the  68-pounder  at  last, 
with  a  great  deal  of  trouble  and  trial,  hard  punches.  Hitherto  our  friends,  the 
artillerists,  have  been  persistent  in  using  much  such  a  fallacy  as  I  should  have  used, 
had  I  attempted  to  pierce  rivet-holes  in  wrought  iron  plates  with  a  cast-iron  punch. 
They  hare  at  last  availed  themselves  of  that  which  liad  been  ofi*ered  for  a  very  long 
time,  a  perfectly  hardened  shot,  and  the  result  has  been  seen ;  the  velocity  which  the 
amooth-bore  S>uld  give  has  had  its  due  effect,  and  all  have  understood  that  there  is 
no  earthly  difficulty  in  piercing  any  plates  that  wc  have  with  the  smooth-bore  guns, 
without  resorting  either  to  the  flat-headed  punclics,  or  any  form  of  rifling  whatever. 
But  I  beg  that  you  will  not  infer,  as  was  inferred  here  on  the  previous  occasion,  that 
either  I,  or  those  who  think  with  me,  advocate  the  utter  abandonment  of  rifling. 
No ;  we  say  distinctly,  give  us  first  the  two  most  valuable  qualities — velocity  of 
impact  at  moderate  range,  and  indestructibility  of  gun  and  projectile ;  after  that 
give  us  as  great  a  measure  of  aceura(*y  and  as  long  range  as  is  consistent  with  those 
qualities.  Now  is  it  difficult  to  attain  this  ?  lias  it  not  already  been  attained  ?  Is 
there  any  question  that  without  the  use  of  lead,  without  the  use  of  multigrooves. 


40  CAPT.   FI8HB0UBXE   ON  NAVAL   ORDNANCE. 

without  the  use  of  any  other  than  veiy  simple  forms  of  grooves,  quite  a  sufficient 
measure  of  accuracy  can  be  obtained — quite  as  much  accuracy  as  ia  required,  not  only 
for  all  naval  purposes,  but  probably  for  all  land  purposes  ?     Yet  if  our  friends,  the- 
artillerists,  prefer  a  gun,  which  is  always  in  hospital  for  their  batteries,  we  shall  be  quite- 
wiUing,  I  am  sure,  to  permit  them  to  take  them,  or  help  to  drag  them  into  the  batteries, 
as  we  hitherto  have  done,  even  the  very  largest  sized  guns,  and  we  will  take  the  honest 
old  gim  which,  with  a  simple  form  of  rifling,  on  nobody's  patent,  and  made  cheaply 
of  good  material,  will  stand  any  usage  to  which  it  cau  be  subjected,  firing  roimd  shot 
as  the  rule,  and  elongated  as  the  exception.     The  question  of  guns  now  reduces  itself 
into  getting  the  strongest  metal,  whether  that  be  steel  under  new  processes,  or 
an  alloy,  such  as  the  Austrians  use,  the  advantages  of  alloy  being  that  the  guns  ar& 
capable  of  being  re-cast  when  damaged,  which  is  worth  consideration,  and  which  has 
induced  the  employment  of  bronze  artillery  generally  throughout  the  land  service. 
Mr.  Lancaster,  I  think,  has  veiy  properly  said  that  no  grooves  can  resist  more  than 
a  certain  amount  of  wear,  which  \vill  be  not  onl}'  something  less  than  that  which  the 
smooth-bore  would  stand,  for  there  is  not  so  much  work  thrown  on  it ;  but  he  must 
allow  me  to  remind  him  also  that  the  question  of  weight  comes  into  play,  to  destrov, 
and  to  make  oval  the  bore  of  any  gun  to  a  certain  extent,  though  not  in  smoota- 
boros  to  so  great  an  extent  as  in  the  case  of  rifled  guns,  and  that  in  all  rifled  g^uns 
Tou  must  expect  that,  in  proportion  to  the  number  and  fineness  of  the  grooves,  will 
be  the  ruin  to  those  grooves,  and  the  consequent  future  inaccuracy  of  shooting  after  no 
great  number  of  rounds ;  I  do  not  say  with  slow  firing  at  a  mark  in  target  practice, 
but  with  such  firing  as  those  guns  arc  made  to  be  used  for.    We  do  not  want  to 
know  what  a  gim  will  do  when  it  is  washed  out  and  greased,  and  played  more  tricks 
with  than  I  can  recapitulate  at  this  moment ;  we  want  to  know  what  a  gxm  will  do 
when  it  is  subjected  to  actual  service,  where  it  is  put,  not  into  the  hands  of  trained 
gunners,  but  of  the  very  boys  of  the  ship,  who  may  have  to  work  the  gun,  ibr 
we  cannot  rely,  as  the  artillery  can  do  for  most  of  their  work,  on  a  perfectly  trained 
body  of  men,  but  we  must  occasionally  rely  on  the  most  imtrained  and  the  rawest 
seamen,  and  the  gun  must  be  of  sucli  a  chaztM;ter  as  that  in  their  hands  it  will  BtHl  not 
be  an  utter  failure.    Captain  Fishboume  has  shewed  in  his  paper  how  the  Armstrong 
has  completely  failed,  but  need  we  ask  whether  one  Armstrong  has  fiiiled  a  year  ago, 
or  two  years   ago,  or  three  years  ago,  or  whether  the  last  and  newest  pattern 
has  failed  ;  if  we  once  acknowledge  that  the  system  of  lead-coating  of  shot  is  wrong 
from  beginning  to  end,  and  not  necessary  ;  and,  secondly,  that  the  system  of  building 
up  with  weak  metal  when  you  can  get  a  strong  one,  is  wrong  and  not  necessaiy ;. 
that,  thirdly,  the  system  of  coiling  guns  never  gives  you  a  perfect  weld ;  that  by  no 
possibility  can  any  gun,  welded  or  put  together  on  the  Armstrong  principle,  shew  a 
perfect  weld  between  its  coils,  for  the  scale,  which  evidently  takes  place  from  the 
oxide  between  the  coils  when  they  are  wrapped  round  the  mandnl,  never  is  and 
never  can  be  taken  out  with  certainty,  though  not  visible  when  the  gun  is  finished. 
We  have  not  got,  though  I  hope  Mr.  Bessemer  wiU  furnish  us  with  it,  steel  of  such, 
a  bize  and  such  a  quahty  as  to  enable  us  to  get  our  guns  cast  and  bored,  which  is  the 
very  cheapest  way  of  making  them,  or  cast  with  a  central  core,  cooling  from  the 
interior,  perfect  or  nearly  jjcrfect  as  the  Rodman  gun.     If  we  have  not  got  that,  wo- 
have  got  steel  for  hoops  and  for  tubes,  and  I  maintain  it  is  verj-  great  folly  to  resort 
to  a  metal,  like  wrought  iron,  which  is  said  to  have  an  enormous  tensile  strength 
when  it  reaches  26  tons,  when  we  can  get  another  metal  without  difficulty  which 
bears  something  like  56  tons.     It  is  true  that  under  certain  conditions  that  metal  will 
fail  to  support  impact  conducted  in  the  way  which  Mr.  Lancaster  described ;  but- 
with  Mr.  Barras^  i  perfectly  agree,  tlmt  that  is  by  no  means,  or  in  any  way,  the 
strain  to  which  the  metal  in  the  gun  is  subjected,  that  being  entirely  a  compound  of 
tensile  strain  and  compressive  force  acting  together.    I  have  no  doubtthat  Mr.  Barrass 
is  aware  that  l*rofc9sor  Barlow  and  Mr.   Longridge  went  fidly  into  the  state  oT 
the  metal  in  the  guns,  and  the  way  in  which  each  particular  layer  or   annulas* 
supports  the  strain. 

Mr.  Barbass  :  And  Mr.  Mallctt. 

Captain  Selwtx  ;  And  Mr.  Mallett.     But  I  think  the  mathematical  demonstra- 
tions, the  early  ones,  were  due  to  Mr.  Barlow  and  Mr.  Longridge.     Those  being  tha 
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circiimtUuioea,  we  hare  not  to  ask  whether  we  shall  now  continue  to  build  up  the  guns 
on  the  Armftrong  principle.  I  do  not  ask  whether  they  shall  be  altered,  whether 
thia  hole  shall  be  ulled  up  to-daj,  or  that  hole  to-morrow  ;  whether  a  provision  shall 
be  made  for  the  issue  of  gas,  which  seems  to  mean  nothing  less  than  the  blowing  off 
the  breech,  or  whether  the  shot  shall  be  coated  with  bronze  instead  of  lead,  whose 
galranic  action  maj  be  a  little  less  rapid,  but  is  nevertheless  certain.  No  one,  I  am 
sure,  can  see  that  terribly  diseased  shot  (pointing  to  diagram  of  exfoliated  lead-coated 
■hot),  without  feehng  that  electricity  docs  mean  something,  and  that  it  is  not  safe  to- 
expoflo  such  shot  to  the  action  of  bilge  water  and  salt  water  if  Uiey  are  affected  in 
that  way  when  in  store  in  Woolwich  Arsenal.  If,  then,  these  guns  are  defective  ui 
principle,  if  their  shot  are  also  defective  in  principle,  to  what  are  we  to  turn  ?  Wliy 
did  our  ancestors,  having  tried  rifling,  for  it  was  not  unknown  to  them,  give  up  these 
advantages,  which  were  also  known  to  them,  and  come  back  to  the  smooth-bore? 
Simply  because  they  found  tlmt,  given  the  wear  of  the  guns,  given  the  various  incon- 
veniencea  of  loading,  the  diminished  weight  of  shot,  the  want  of  accuracy  of  ricochet 
firing,  which  is  no  small  matter  as  regards  naval  work — given  all  these  and  other 
things  put  together — they  not  being  then  aware  of  any  system  of  rifling  and  strength 
of  metal  by  which  the  use  of  round  shot  could  bo  combined  with  it — they  decided 
to  giro  up  ri^ng  altogether,  and  to  revert  to  the  smooth-bore,  and  I  do  say  that  it  ia 
not  wise  to  conclude  that  we  are  so  advanced  in  science,  and  so  well-informed,  as 
that  our  ancestors  must  necessarily  have  been  fools.  We  sometimes  hear  it  said, 
**  Oh,  they  knew  nothing ! "  but  thev  knew  a  great  deal,  many  of  them,  and  we  have 
forvotten  a  great  many  things  that  they  knew.  And  so  it  happens  every  day.  We 
fhidl  yet  come  to  the  adoption  of  rifling  as  the  exception,  and  smooth-bores  as  the 
rule,  for  all  natures  of  gim ;  nor  will  the  1,600  feet  in  a  second  initial  velocity, 
whidi  the  smooth-bore  now  reaches,  be  by  any  means  the  limit  of  initial  velocity, 
when  we  come  to  larger  guns  properly  constructed  ;  and  if  that  be  so,  what  armour* 
plate,  what  possible  resisting  structure,  that  you  can  put  on  the  ocean,  will  avail 
against  such  guns,  loaded  with  steel  shot,  which  piercing  the  side,  will  make  langridgo 
M  your  own  armour  plates  ?  I  advert  shortly  to  that,  because  I  hope  still  further  to 
bring  forward  the  subject  in  a  short  time,  and  to  shew  you  that  we  should  not  spend 
half  a  miUion  from  time  to  time  in  making  experiments,  which  the  next  day 
demonstrates  to  be  thoroughly  useless. 

Bear- Admiral  Halstsd  :  I  only  desire  to  make  a  few  observations.  We  were 
addressed  by  a  gentleman  who  styled  himself  a  seaman-gunner,  though  not,  of  course, 
iu  disparagement  of  his  position  as  a  naval  officer.  Now,  all  that  he  described  to  us 
was  simply  and  absolutely  target  practice,  although  the  number  of  rounds  amounted 
to  4,000.  Now,  I  am  ready  to  contend  that  target  practice  is  but  a  means  to  an  end, 
and  that  the  end  of  the  practice  when  perfected  is  really  to  meet  an  enemy,  to  fight 
a  gun  in  action  ;  therefore,  1  cannot  understand  how  any  target  practice  could  over- 
throw the  results  read  so  clearly  and  distinctly  to  us  last  night,  of  the  very  first  action 
in  which  those  guus  were  actually  tried.  I  cannot  miderstand  how  he  could  overtiun 
those  results,  or  maintain  that  tliose  accounts  could  not  have  been  correct,  in  conse- 
quence of  his  own  experience  of  what  the  gun  had  done,  when  he  was  at  target 
f tract  ice  with  it.  There  is  another  point  on  which  I  would  wish  to  say  a  few  wonis. 
f  the  gun  was  to  be  made  as  perfect  as  possible  to-morrow  morning,  what  could  it 
do  ?  It  is  a  gun  which  we  are  endeavouring  to  apply  to  use  now ;  and  the  whole  of 
our  object  and  purpose  in  \isin<x  the  gun  is  to  use  it  against  armour-ships.  Now,  if 
it  were  as  perfect  as  it  can  be  made,  it  can  but  make  an  indentation  to  the  extent 
of  an  inch  and  six-tenths  in  armour-plates.  You  may  fire  from  it  any  shot,  bi^  they 
steel  or  gold,  if  you  like,  but  that  is  the  power  of  the  gun.  I  say  it  is  utterly 
impotent  and  powerless. 
A  MEilBER :  Which  gun  ? 

Admiral  Halsted  :  I  am  ppeaking  of  the  110-poundcr.  And  still  more  so 
sn  regards  the  gun  which  fires  a  shot  of  70 lbs.,  with  a  91b.  charge;  and  still 
luore  impotent  again  is  the  otlicr  naval  gun  wliicli  we  have  been  blessed  with  bv  oui* 
urtillery  friends,  which  fires  a  40  lb.  shot  with  a  5  lb.  charge.  It  is  literally  and  truly 
rhildish  thus  to  arm  the  navy  ;  if  it  was  not  very  cruel,  it  would  be  ridiculous.  With 
regard  to  my  friend,  Captaiu  Selwyn's,  observations  about  the  steel  round  shot  fired  at 
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Portsmouth,  I  muBt  solemnlj  protest  against  them.  I  make  this  pkin  statement,  that 
any  experiment  which  is  made  imder  conditions  where  you  hare  not  a  single  true  le- 
presentation  of  what  a  gun  will  haye  to  meet  when  it  comes  to  be  proTed  in  action, 
does  not  deserve  to  be  called  an  experiment ;  or  it  should  be  called  a  £Uae  experiment, 
and  it  is  not  only  false,  but  treacherous,  absolutelj  treacherous.  Now,  the  steel  shot 
fired  at  Portsmouth  were  fired,  not  at  a  prored  plate,  but  at  an  unprored  pbte, 
fixed  temporarily  upon  the  sides  of  an  old  snip. 

Captain  Selwyn  :  Pardon  me,  I  did  not  refer  alone  to  the  Portcmouth  ex- 
periments. You  are  quite  aware  that  there  are  other  and  reiy  important  experiments, 
so  to  call  them,  which  hare  been  tried  in  Ajnerica.  The  *'  Xe<dnik  "  was  pierced  by 
«uch  bails. 

Admiral  Halsted  :  My  observations  will  still  apply,  for  another  reason  which  I 
will  specify  in  a  moment.  Now,  we  know  that  in  the  year  1847  or  1848  tliere  sat 
ixmtinuously  a  Conuuittee  of  the  House  of  Commons,  upon  the  Ordnance  and 
Navy  Estimates.  It  produced  a  veiy  valuable  mass  of  Reports ;  and  the  Chair- 
man of  that  Conmiittee  was  the  present  First  Lord  of  the  Admiralty,  the  Duke 
of  Somerset,  then  Lord  Seymour.  Now,  on  investigating  minutely  tiie  aeeouni  of 
the  ages  of  wooden  ships,  it  was  found  that  at  the  age  of  37  yean,  a  wooden  lias* 
of-battlo  ship  or  fingate  departs  this  life,  and  some  other  ship  takes  its  place.  Now, 
the  old  ship  we  have  been  firing  upon  at  Portsmouth  is  33  years  old ;  she  has , 
Tcry  nearly  arrived  at  her  three  score  years  and  ten,  and  how  many  sound  ribs  she 
has,  mercy  knows.  But  again  I  refer  to  a  statement  that  was  made,  and  I  am  reiy 
glad  that  it  was  made,  for  I  hardly  would  have  believed  that  such  a  thing  could  have 
been  done,  if  it  had  not  been  stated  by  Captain  Heath  yesterday  evening.  The  new 
rifled  gun  known  as  Admiral  Frederick's  gun,  the  7-indi  gun  of  6  tons  18  cwt.,  is 
now  being  sent  to  Portsmouth,  to  be  fired  at  plates  of  some  sort,  I  cam  not  what 
eort,  to  be  fixed  upon  the  side  of  a  ship,  an  old  hulk,  called  the  **  Amerioa,"  Imflt 
just  54  years  ago,  in  the  year  1810.  Now,  mark  my  words,  because  I  wish  to  make 
a  prophecy.  In  about  ten  days  or  a  fortnight  when  this  gun  shall  be  ready,  there 
wul  appear  in  all  the  professional  puffing  papers,  and  no  doubt  especially  the 
TimeSf  a  wonderful  account  of  what  this  gun  has  done ;  and  we  snail  be  told 
that  it  has  pierced  the  old  "  America."  Now,  that  would  be  in  itself  ludierous. 
But  the  serious  matter  is,  that  the  whole  country  will  be  told,  that  what  it 
could  do  then,  it  could  do  also  against  the  true,  finn,  new  armour-ships,  which,  if 
it  is  ever  fired  at  all  in  anger,  it  wul  have  to  meet.  And  not  only  that,  but  who  will 
have  to  stand  the  brunt  of  the  difference,  which  then  inevitably  must  take  place,  between 
the  performances  of  a  gun  when  in  true  action  and  when  at  a  ndse  experiment  ?  70,000 
eeamen  and  officers  of  the  navy  will  be  held  up  to  the  country  as  incapable  of  fighting 
a  true  and  successful  action  with  the  most  wonderful  of  guns.  It  will  be  said,  '*  see  how 
those  guns  exploded  and  destroyed  the  *  America,'  why  cannot  they  do  the  same  with 
the  *  G-loirc '  or  the  *  Pervenetz,'  or  the  armour-plated  ships  of  other  nations  ?"  I 
solemnly  protest  against  it ;  I  solemnly  protest  that  if  any  attempt  is  made  to  prove 
guns  of  any  description  intended  to  fight  armour^ships,  imless  against  true  and 
absolute  representations  of  armour*shipo,  unless  the  guns  are  fired  not  merely  directly, 
almost  as  by  an  instrument  at  right  angles  to  the  surface  of  the  tareet,  but  under 
all  those  circumstances  of  varying  position,  and  varying  distances,  in  wnich  an  action 
must  be  carried  on — I  say  those  who  attempt  to  force  our  confidence  in  such 
weapons,  only  tried  against  such  things  as  the  **  America,"  and  who  refuse  to  try 
them  before  real  representations  of  what  they  will  have  to  be  proved  by  when  the 
flag  of  the  country  is  flying  over  them. — I  say  if  they  persist-,  as  they  seem  to 
intend  to  persbt,  m  doing  so,  they  will  do  that  which  I  will  not  here  trust  mytelf 
to  describe. 

Commander  Scx>tt,  R.N. :  Will  you  allow  me  to  make  a  few  remarks  about  these 
guns.  First,  I  would  advert  to  what  Captain  Dawson  has  said.  Of  course  he  spoke 
as  a  naval  gunnery  officer  exercising  trained  men.  He  says,  attention  has  been 
drawn  in  the  wrong  direction ;  there,  I  quite  agree  with  him.  With  respect  to  the 
Armstrong  llO-pounders,  the  muzzle  nips  of  which,  he  says,  have  been  ground  out,  I 
think  there  are  about  700  of  these  guns  in  the  service,  and  I  am  not  aware  that  the 
nips  of  three  of  them  have  been  yet  ground  out.    Captain  Dawson  has  told  us  of 
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bis  experience  in  target  practice ;  I  think  it  right  to  mention  m j  experience  in  target 
practice  also.     It  is  only  a  short  time  since,  at  Newhaven,  that  they  were  firing 
tiie  llO-pounder  gun ;  and  every  time  it  was  fired  where  do  you  think  the  people 
who  were  looking  on  went  to  ?     Why  to  a  considerable  distance.     I  went  mto  a 
ploughed  field  behind,  at  an  angle  200  yards  to  the  rear ;  and  I  saw  every  other 
person  shy  the  gun  just  in  the  same  way.     If  you  look  at  the  chamber,  you  will 
obserre  there  is  room  for  a  powder  charge  of  14  lbs. ;  it  is  said  that  the  charge  the 
gun  was  constructed  for  was  16  lbs.     It  was  foimd  that  the  charge  of  14 lbs.  tore  the 
gun  to  pieces,  and  heated  the  bore  much  too  rapidly,  and  consequently  the  charge 
was  reduced  to  12  lbs.     Kow,  as  you  observe  in  the  diagram,  the  charge  of  12  lbs. 
does  not  fill  the  bore ;  and  the  result  at  Newhaven  was,  that  if  the  charge  was 
kept  back  to  save  the  vent  piece,  the  shock  against  the  shell  caused  it  to  explode 
either  in  the  gun  or  at  the  muzzle.      Speaking  from  memory,  I  should  say,  five  or 
six  of  these  shells  in  succession  exploded  on  one  occasion  at  the  muzzle  of  the 
gun ;  and  at  length,  one  or  two  of  the  shells  burst  in  the  gun  itself,  and  cut  up  the 
lifling.     When  the  cartridge  was  pushed  forwards,  close  against  the  projectile,  the 
Tetult  was  to  split  the  vent-piece.    There  were  three  or  four  vent-pieces  split  in  the 
founds  that  were  fired.    They  continued  to  use  12  lbs.  of  powder,  and  to  my  astonish- 
ment I  observed  the  vent-piece  got  fixed  tight  in  the  gun,  reqiiiring  the  efforts  of 
itwe  or  six  stout  artillerymen  ramming  a  long  pole  against  it  to  drive  it  back.    This 
recurred  two  or  three  times.     Then  it  was  said  to  the  eiunner,  "  you  didn't  put  the 
tin  cups  in  properiy."    I  looked  myself,  and  saw  that  tne  gun  was  expanded  in  the 
bore,  and  that  tne  tin  cups  got  thus  pushed  back  over  the  vent-piece.     I  took  up 
several  cups,  and  found  that  they  had  been  set  back  over  the  nozzle  of  the  vent- 
|Meee.     Now,  supposing  that  had  occurred  in  action,  when  the  gun  was  warm,  the 
fent-pieee  would  have  stuck,  and  who  would  have  thought  that  the  bore  of  the 
gun  was  expanded,  and  that  there  was  a  tin  cup  nipped  in  this  way  over  the 
Tent-piece?    What  Captain  Fish  bourne  has  said  about  the  accidents  which  occurred 
in  action  at  Kagosima,  is  similar  to  what  occurred  at  Newhaven.     As  to  the  stripping 
of  the  shot ;  one  shot  that  was  fired  tumbled  just  over  the  hill,  and  fell  five  or 
«ix  hundred  yards  off*,  and  several  shots  stripped — the  lead  on  one  occasion  going 
sway  to  the  extreme  right,  close  to  the  haystack  where  a  policeman  was,  and  on 
snother  occasion  going  more  than  a  mile  to  the  left,  against  the  coast-guard  chimney- 
pots.    After  this  I  observed  there  were  lead  globules  rolling  along  the  bottom  of  the 
bore,  and  had  the  gun  been  aUowed  to  cool  without  cleaning,  those  lead  globules 
would  have  stuck  »st  in  the  grooves,  and  the  gun  would  not  have  hit  a  havstack. 
Without  dwelling  upon  that  further,  I  may  say  it  was  after  this  experience  with  the 
llO-pounder,  and  its  muzzle-nip  at  Newhaven,  that  the  grip  of  the  muzzle  was 
ordered  to  be  eut  away.     I  now  iftish  to  call  your  attention  to  the  form  of  Sir  W. 
Armstrong's  grooves,  which  had  originally  two  sharp  comers ;  but  as  he  drives  the 
'Shot  on  one  side  only,  the  other  acted  merely  as  a  trap  to  catch  the  lead.    The 
specimen  here  is  not  his  original  groove,  for  it  is  rounded  out  just  as  my  groove  is. 
Well,  you  have  had  the  muzzle-nip,  and  the  stoppage  occasioned  by  it  in  the  gun 
WB8  so  great  that  when  cut  ofi*,  and  thus  shortened  one  foot,  the  gun  gives  about  the 
same  range  as  before.     There  is  one  fact  that  I  would  mention  about  that  grip, 
because  you  hear  many  wonderful  tilings  about  the  Armstrong  gun     I  heard  Sir 
William  explain  that  his  shot  actually  obtained  in  the  air  a  longer  flight  than  was 
doe  to  the  same  shot  fired  in  vetcuo.     He  said  it  floated  upwards  like  a  kite.     But 
the  fact  is,  that  the  shot,  after  passing  the  breech-nip,  drops  down  and  keeps  along 
tlie  lower  part  of  the  bore  until  it  comes  to  the   muzzle-nip,  which   throws   it 
upwards.     So  he  gets  6"  more  elevation  in  the  12-pounder  from  the  jump  of  the 
shot  upwards  than  the  line  of  the  gun  indicates.     That  is  why  the  range  in  the  field 
is  oetually  greater  at  very  low  elevations  than  it  would  be  in  vacuo.     You  observe 
'in  this  model  where  the  breach-nip  is.     The  shot  is  pushed  in  tightly  against  it,  and 
it  held  there  by  the  lead  at  the  rear.     The  object  of  the  grip  is  to  keep  the  shot 
centred  in  the  bore.     If  that  grip  were  continued  the  whole  way,  it  would  have 
Ibe  intended  effect ;  but  now,  directly  after  the  shot  has  passed  that  nip,  by  which 
sodi  a  heavy  strain  is  thrown  on  the  gun,  it  is  let  down  again  into  the  lower  part 
of  the  bore,  and  b  then  in  the  same  position  that  it  would  have  been  without  any 


44  CAPT.   FISHBOUBNE  ON  NAVAL  ORDNANCE. 

grip  at  all.  If  the  breech  nip  were  ground  out  as  well  as  the  muzzle-nip,  yen 
would  get  10  per  cent,  additional  initial  Telocity,  and  the  life  of  the  gun  would  b» 
very  much  increased,  and  the  yent-pieoe  probably  would  stand.  The  nip  in  tbs* 
shunt-gun  is  similar  in  its  effects.  Passing  on,  howeyer,  from  these  and  other 
points  iu  connection  with  these  guns,  wliich  Captain  Fishboume  has  so  admirably 
touched  upon,  that  I  need  not  further  call  your  attention  to  them,  let  me  come  to- 
what  Mr.  Lancaster  has  stated  of  the  grooves  breaking  through,  on  their  driving 
sides.  Here  is  the  120>pounder  shunt-gim  of  which  we  have  heard  so  mudi.  It 
was  the  one  that  was  fired  at  Thomeycroft's  bars,  and  was  stated  in  The  Timet  U> 
have  fired  through  plates  of  five,  six,  and  seven  inches  thickness.  But  they  wem- 
mere  bars.  The  fractures  in  this  gun  are  at  the  deep  part  of  the  grooves,  not  the- 
bearing  side.  The  pull  of  the  shot  is  what  cracked  the  inner  tube  through,  which, 
although  worn  where  the  shot  took  the  nip,  is  cracked  at  the  opposite  sides.  If 
you  iSke  this  300-pounder  shunt-gun,  that  again  would  go  tlm>ugh  the  sharp 
angles  on  the  loadine  bearing  of  the  rifling.  Now,  in  the  early  groove  which  I  had 
for  a  light  gun,  I  had  this  side  sloped  away,  because  I  did  not  require  great  turning 

e)wer  for  l^;ht  shot  in  loading,  but  only  a  good  bearing  for  the  shot  in  coming  oot^ 
ut  in  the  groove  I  have  now  got  for  the  100-pounder — ^the  first  was  a  40-poiind«r 
— I  reqiiire  the  groove  merely  to  turn  the  shot  in  going  home,  and  the  loading  side- 
of  my  groove  is  just  deep  enough  to  do  that.  It  is  *07  only,  but  the  bearing  ode 
is  one-eighth  of  an  inch  deep,  just  as  you  see  in  this  muzzle  of  my  SOO-pounder. 
Both  the  shunt-gun  and  this  are  twice  the  full  size ;  and  in  this  300-poanaer  only 
one-half  the  surface  of  the  gun  is  taken  out  that  there  is  in  the  shunt.  Moreovor, 
Mr.  Anderson's  experiments  completely  confirm  what  I  now  show  as  to  requiring 
fewer  grooves,  for  two  of  my  grooves,  given  as  you  see  in  the  Report  of  the 
Ordnance  Parliamentary  Committee,  bear  rather  more  strain  tlian  three  of  the  shunt. 
I  now  beg  to  call  your  attention  to  this  Table.  When  the  guns  mentioned  below 
were  put  into  competition,  they  had  fired  as  given  in  the  Ordnance  Select  Con- 
mittee's  Tables : — 


Scott 
Britten 
Lancaster  .. 
Haddan 
Jeffery 


300 

263 

138 

63 

51 


Some  of  these  guns  therefore  had  fired  six  times  as  many  rounds  as  others  with 
elongated  projectiles.  I  do  not  want  to  dwell  upon  the  amount  of  accuracy,  bat 
merely  upon  the  fact  that  after  the  guns  had  fired  57  rounds  in  competition,  two 
of  them,  Mr.  Britten's  and  Mr.  Lancaster's,  were  taken  and  slung  up,  and  thus 
completed  a  large  number  of  rounds,  so  that  instead  of  bearing  the  strain  which  they 
would  have  had  to  bear  in  service  ;  it  was  probably  one-third  less,  and  therefore  mu^ 
within  the  limit  of  the  strength  of  cast-iron.  I  wish  iu  the  next  place  to  fi*>ll  your 
attention  to  another  Table,  a  very  remarkable  one,  which  Captain  Fishboume  has 
given  us.  It  shows  the  initial  velocities  with  a  charge  iijj>th  the  weight  of  the  rifled 
projectiles.  You  will  see  that  Bashley  Britten's  is  1213  feet,  and  the  Armstrong 
40-pounder,  his  longest  gun — the  gun  that  .is  said  to  give  the  best  range — is  anfy 
1081  feet.  What  a  remarkable  difference  with  j'^h !  What  is  that  due  to  ?  To  that 
constriction  in  the  bore,  and  that  constriction  at  the  muzzle,  and  the  excessive 
friction  in  the  bore — and  nothing  else.  In  the  other  Table  you  come  to  the 
Armstrong  600-pounder  shunt.  The  velocity  given  with  a  Giolb.  shot,  was  only 
1172  f(M*t.     The  weight  of  the  projectile  in  that  case  was  ei^ht  times,  and  f  ths  the 

fiowder  charge  ;  I  consider  that  a  most  valuable  Table.  The  windage  in  this  gun, 
lowever,  is  so  small,  only  "Oi,  that  if  you  were  to  take  a  hammer  and  flatten  one  of 
the  studs  on  the  projectile,  no  man  could  load  with  it.  When  the  300-pounder  was 
List  fired  against  the  "Warrior"  target,  the  studs  stuck  each  time,  and  they  oould 
not  got  the  shot  home.  When  it  came  near  the  end  of  the  bore,  the  shot  could  not 
piss  tlie  contraction  there ;  at  least  they  said  the  cause  of  the  fracture  of  the  shell 
was,  that  it  was  not  close  home  against  the  powder.  What  a  gun  to  load  in  action 
iu  a  hurry  I     Well,  if  you  cannot  get  the  bail  of  a  rifled  gun  home,  then  you  most 
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t«l»  to  tlie  smootli-bow  agnin.  Hadduii's,  one  of  tlic  CHst'iron  gimfl,  pire  a  velccil  y 
of  1277,  with  B  srrcngth  of  poivdcr  of  IITO.  His  windage  wb«  -17,  the  neiglit  of 
the  projectile  7|llis  that  of  lie  powdtr.  The  600-pouiider  »hunt-gun  gsva  two  feet 
lea  idocitj.  The  windige  wot  -04,  nnd  ita  projectile  in  proportion  to  il»  powder 
eharge,  vaa  lighter  coniidemblj.  Tlie  Porrott  (run  shows  a  much  more  marked 
difference,  14(W  foet  rekratj,  with  a  npaclj  dowd  iviodsfle.  With  rospool  to  the 
600-y»under,  alao,  we  know  l.liat  in  a  gun  of  that  rsiit  siie,  tlisre  is  much  more 
heat  CTolyed,  and  heat  ii  a  powerful  agent  in  eipanding  the  gas  of  the  gunpowder. 
ThereTon-.  with  that  laree  sized  bora  of  great  powder  charge,  wa  ought  tfl  hare 
much  higher  velocitj.  Whj  do  we  not  get  it?  It  i»  not  neoeuoir  for  me  to  go  into 
the  principle  of  tiiffse  Btuda,  to  show  why  th^  wear  down,  and  why  Sir  Wiiliam  hoa 
taken  the  form  of  the  French  etud.  When  the  shot  presaes  against  [he  groove,  lu  it 
must  do  in  going  along  it,  the  stud  wears  awar,  and  the  consequence  of  the  giving 
way  of  iho  fore  part  of  the  stud  is,  that  the  shot  is  always  at  a  slight  angle  to  the 
uxii  of  the  bore  in  travelling  througli  the  gun.  Hence  port  of  the  eFTect  comniuni- 
cal<J  bv  the  charge  is  in  reiJitj  Bipended  in  wearing  awaj  the  studs,  instead  of  pro- 
peliingihe  shot,  I  have  to  call  ,vour  attention  to  one  Ggure  more.  In  1BG3,  the 
ahunt  70-pounder,  which  was  oaUod  the  naval  muzile-looding  gun,  was  tried  at  Shoe- 
biuynesB.  I  have  shown  ;ou  that  my  cast-iron  gun  was  considered  in  a  luffi- 
ciently  good  state  to  be  put  into  competition  alter  300  roundu,  firing  iron  shot  with 
soft  metal  in  front,  though  in  reality  nearly  all  the  rounds  wore  obtained  without 
any  soft  metal  in  &ont,  because  the  old  shot  were  picked  up  off  the  sand,  and  GfimI 
over  and  over  again.  There  wore  only  about  fiflj  shot  used,  and  with  thcTii  the  gun 
Hred  the  fifty  rounds.  You  will  see  with  what  oeeurarj,  in  the  Table  at  ^°  of  eWa- 
lion,  aa  compared  with  Mr.  Britten's,  and  again  at  5°  of  elevation,  as  compared  with 
Mr,  Britten's  at  the  lanio  elevation.  But  I  wish  to  call  yoor  attention  to  Mr.  Bashley 
Britten's,  in  November,  1859,  when  he  had  just  comnienied  firing,  and  in 
Augvwt,  1861,  after  he  had  fired  a  great  number  of  rounds,  and  you  will  »ee  there 
is  a  marked  differenoe.  Eia  gun  had  greatly  tollen  off  in  accumcy ;  but  the  70' 
pounder  ehwit-gua  only  fired  283  roands,  and  was  then  unserviceable,  It  was 
expanded  at  the  breech-plug,  so  that  the  Are  hung  round  and  its  grooves  were 
considerably  worn  down.  This  gun  had  six  grooves.  Now,  what  was  the  cause  of 
Ibis  ?  Tliere  was  the  soft  metal ;  but  there  was  just  (he  same  work  taking  place 
that  I  have  already  explained :  and  the  gun,  although  an  eipensive  wrouglit-iron 
gun,  was  rendered  unserviceable  after  a  small  number  of  rounds. 

Bear- Admiral  Sir  Fsedehice  NiCOieoN,  Bart.,  C.B, :  May  I  ask  Captain  Scott  a 
qMeslion — Ihot  la,  if  the  oiperimenls  alluded  to  at  Newhaven,  were  experimenti 
against  an  earthwork  battery? 

Commander  Scott  ;  Ye». 

Sir  FnSDKalCK  NlcoLBOS  :  I  should  like  to  say  a  few  words — I  will  not  detain 
the  meeting  more  tlian  two  or  throe  minuteo.  With  reference  to  what  liappened  to 
me  in  regard  to  an  account  that  I  obtniaed  about  those  ciperimeuls.  I  was  one 
day  going  to  the  train,  rather  in  a  hurry,  when  I  met  an  officer  who  hjM  taken  Iho 
deepest  interest  in  gonnery  matters,  in  fart,  it  was  Captain  Scott  himself;  I  saw 
that  something  serious  had  occurred.  He  asked  with  a  very  gloomy  face  if  I  had 
heard  what  hnS  occurred  at  Newhavcn  ;  I  replied  that  I  had  not.  He  then  described 
what  he  lias  described  lo  you  this  evening,  with  reference  la  the  great  misfortuneK 
that  had  happened  to  the  Armstrong  guns.  I  had  not  much  thno  to  go  further  into 
the  subjei't,  and  I  went  away  to  the  train,  fooling  great  r^ret  that  the  guu  at  kst 
had  been  mlirely  put  on  one  side  ;  knowing  well  that  Ihero  were  a  great  many  guns 
of  the  kind  made,  and  that  a  large  som  had  been  spent  in  making  them.  However, 
when  I  got  into  the  carriage,  singularly  enough,  the  first  question  I  was  asked  was — 
■"  Have  you  heard  of  the  experiments  at  Newliavcn  ?"  1  said  I  certainly  had.  Tho 
gentleman  who  asked  mo  the  question,  an  officer  of  the  Kojal  Engineers,  then  soid 
that  nothing  could  exceed  the  fuccess  of  tliose  experiments,  that  the  practice  of  the 
guu  was  periecl,  and  the  demolition  of  tlie  battery  something  remarkable.  He  said, 
that  no  gun  he  had  ever  seen  or  heard  of,  could  have  breached  that  tuittery  ai  it  was 
breached  by  the  Armstrong  guns.  In  fact,  he  showed  me  a  photograph  of  the 
'    ■"    y  itself     I  said,  "  surely  the  Armstrong  gun  has  been  lamentably  damaged,  is 
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there  not  some  elongation  of  the  inner  tube  ?"  And  I  asked  some  quesUoni, 
in  order  to  elicit  whether  all  those  dreadful  mishaps  had  reallj  taken  place.  AH 
I  can  say  is,  he  assured  me  that  he  was  present,  and  that  he  had  seen  notning  of  th* 
kind ;  t^at  whatever  had  happened  of  that  kind  had  certainly  not  come  imder  hia- 
observation,  though  he  was  there  with  others  for  the  express  purpose  of  testing  the 
gun.  I  thought  that  this  was  an  illustration  of  how  frequently  on  the  trius  of 
these  guns  we  find  that  different  obseryers  are  Tery  apt  to  look  at  different  sides  of 
the  shield. 

Clommander  Soott  :  I  shoxdd  like  to  say  one  word  or  two  in  reference  to  the 
remarks  of  Sir  Frederick  Nicolson.  I  have  had  so  little  hesitation  on  the  subjeoty 
that  I  have  sent  in  my  report  to  the  authorities.  One  does  not  like  to  mentioii 
names,  but  I  assert  most  poaitiyely,  and  nobody  can  contradict  it,  that  these  things 
did  take  place,  that  the  umer  tube  protruded  and  expanded  boUi  ways  after  the 
firing  (which  I  did  not  mention),  and  that  there  was  a  considerable  leakage  of  gai, 
and  that  I  did  not  mention.  Several  means  were  suggested  of  filling  up  the  powder 
chamber,  so  as  to  preyent  the  fracture  of  the  Tent-pieces  at  one  end,  or  damage  the 
shell  at  the  other.  It  was  impossible  to  make  a  mistake.  The  ^ells  wei;p  con- 
tinually breaking  up.  It  is  true  that  with  a  large  bursting  charge  the  Armstrong  abcfl 
did,  wherever  it  hit,  cut  up  the  ground.  Who  could  doubt  that  such  a  result  woidd 
take  place  with  a  large  elongated  shell  P  But  what  of  these  eeneral  assertions  about 
the  gun  being  superior  to  any  gun  in  the  world  ?  Captain  Dawson,  commenced  by 
saying  that  he  had  no  other  experience  of  other  guns ;  and  then  said  that  the 
Armstrong  is  the  very  best  gun.  This  is  what  other  people  tell  us ;  but  they  hate 
not  had  experience ;  and  they  do  not  know  what  a  rifled  gun  should  do.  So  com- 
pletely are  some  in  love  with  this  gun,  that  they  cannot  understand  that  there  oaik 
be  any  other ;  and  it  is  true  that  there  is  no  other,  for  they  have  never  allowed  anj- 
othcr  to  be  brought  forward. 

Commander  Symonds,  R.N. :  There  is  one  observation  I  should  be  sony  not  to 
make  at  this  meeting.  I  have  observed  that  one  gun,  which  has  played  a  miost  cos- 
roicuous  part  of  late  years,  has  been  totally  ignoreid  in  the  course  of  the  disnnsBian. 
It  is  a  gun  which  has  not  only  stood  a  very  good  test,  the  commercial  test,  having  been 
advertiMd  at  a  certain  price  to  do  a  certain  amount  of  work,  and  having  been  sold  to 
the  extent  of  some  hundreds,  I  believe,  to  all  the  powers  in  the  world,  but  it  has  also 
played  a  most  conspicuous  part  in  the  operations  m  America.  That  gun  happens  to 
be  a  built  up  gun,  though  built  up  with  steel ;  and  I  am  quite  satisfied  of  uus,  that 
only  one  motive,  which  I  know  all  of  you  will  appreciate,  has  prevented  the  gentleman 
who  makes  those  guna  from  coming  forward  to-night.  If  you  will  permit  me,  I  will 
offer  a  suggestion — ^that  he  should  be  asked  to  recount  to  you  some  of  the  moat 
interesting  information  of  which  he  is  in  possession,  from  those  who  have  used 
the  gun  in  America.  I  allude  to  Captain  Blakely.  I  can  speak  with  certainty  on 
this  point,  that  the  gun  has  rendered  good  service  there — ^no  matter  on  which  siao'— ^ 
having  produced  effects  on  the  turret  ships  which  no  other  gun  has  produced,  with 
(as  I  thmk  m^  friend,  Captain  Selwyn,  observed)  steel  spherical  shot ;  and  I  tl:dnk  it 
is  a  gun  which,  in  a  discussion  of  this  sort,  ought  not  to  be  lost  sight  of.  Toa 
will  excuse  my  going  further  into  the  subject,  as  I  do  not  pretend  to  be  well 
up  in  the  gim  in  question,  but  I  thought  it  right  to  bring  it  to  your  attention 
this  evening. 

Captain  Biakslt  :  If  it  would  be  of  any  interest  to  the  meeting  to  hear  a  few 
words  on  the  practical  side  of  the  question,  I  can  only  say,  having  made  a  great 
number  of  guns,  that  I  coincide  with  many  of  the  opinions  which  Captain  Fishboume 
has  arrived  at  theoretically.  For  instance,  I  find  a  ffreat  advantage  on  some  occa- 
sions in  using  powder  to  bum  in  such  a  manner  tnat  the  shock  does  not  come 
Tery  abruptly,  the  pressure  of  the  powder  being  continued  veiy  much  in  the 
way  Captain  Fishboume  represents  in  the  first  column.  The  way  in  which  I 
do  this  is  to  place  a  small  air  chamber  behind  the  charge  of  powder;  I  think 
that  is  preferable  to  elongating  the  cartridge,  or  using  a  very  slow-burning  powder, 
because  if  we  use  a  slow-bummg  powder  we  are  obliged  to  use  a  large  quantity  ;  the 
Bussian  powder,  for  instance,  requires  exactly  double  the  weight  of  ordinary  powder 
to  produce  the  iame  effect.    With  an  elongated  cartridge  again  there  is  a  great 
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u  upon  tube  gun  immeiliatclj  hchind  the  b1io(,  aud  tliero  ia  a  lodgment  formed 
tlieiv,  which  oventuoll;  ends  in  rupture,  1  therefore  put  the  cavit;,  tlie  air  epace, 
beliind  the  cartridge.  Within  the  last  fow  days  I  havo  rocoiyed  GvTOurablfl  aecOuntB 
of  the  porfonoaDcea  of  gDUB  so  arruDged,  which  have  been  tiiod  on  b  reiy  large  Bcalo. 
The  bore  19   13  inches  iu  diamet^,   and  the  gun    fires  6501b.    shot   nitb    661bi. 


1  that  the  dri 


ying 


of  powder.  Odd  word  nbout  rilling;.  It  is  generallj  supposed  t 
turi'acu  of  the  groota  miiat  be  worn  out.  That  depends  upon  the  alio  of  that 
BUrlaot'.  If  the  surlaoe  i>  large  enough  to  hear  IheprcBaurc,  little  wear  will  lake  place. 
It  is  a  mere  quettiOD  of  surTace.  I  maj  be  allowed  to  criticise  one  thing  about  Caplain 
Hcotl's  iyslem  of  rifling.  Xou  will  ohaerve,  no  matter  whether  the  shot  may  be  large 
and  bearing  upon  one  point,  or  whetlier  it  ia  email,  there  ia  only  one  tine  bearing, 
that  is  a  Tery  imali  sur&ce,  ao  aniiall  that  it  must  ereutually  wear.  I  haire  rifled 
a  great  aluiib«r  of  guns  with  Captain  Stsott's  permiaBion,  uaing  this  carte  for  the 
purpoae  of  centring  the  shot ;  but  I  have  added  to  that,  first  of  all,  a  radial  aurface, 
which  will  aJwaja  gire  a  large  bearing  surface,  to  turn  the  shot,  aud  then  I  bare 
Captain  Scott'a  curre  to  bring  the  shot  into  the  centre,  In  tho  ahunt  ajatem,  8ir 
Wdliam  Armstrong  brinp  the  shot  into  the  centre  of  the  gun,  and  makes  the  axis 
of  the  shot  coincide  with  the  aiia  of  (he  cannon,  by  nipping  aeyeral,  I  bcliors  fifh' 
studs  at  copper.  Now,  I  fancy  that  must  be  an  exertion  rery  much  greater  than  is 
necessary  for  so  small  a  purpose.  In  the  shot,  weighing  no  leas  than  650  lbs.,  and 
of  which  this  is  a  model,  I  cfiected  tho  same  purpose  m  a  different  way.  I  had 
a  radial  bearing  surface  for  turning  the  abot,  and  I  then  added  an  inclined  surface 
for  tho  purpose  of  making  it  slide  into  the  centre  of  the  gun.  Though  X  gaia  a 
ratber  largo  BUrfacc  of  pret^f  hard  bronseto  turn  this  shot,  I  made  siniplr  a  fevr  (upper 
nails  do  the  work  of  britiging  the  shot  into  the  centre  of  the  bore  ;  and  t  found  that 
that  waa  quite  aufllciont.  "fiiero  were  eight  copper  naila,  and  the  upsetting  of  tliese 
eight  nails  was  suOiciGnt  to  hft  the  shot  and  put  it  in.  660  lbs.  was  all  the  force 
that  was  necossaiy  ;  and  650  lbs.  could  eosly  be  applied  by  a  small  piece  of  copper. 
I  quite  agree  with  Captain  Kishboumo  also  as  to  the  groat  fiicilitr  of  rifling  guns  in 
■uith  a  manner  that  uiey  can  lire  round  shot.  In  fact.  I  acorcely  eier  manufacture 
any  guns  where  I  do  not  employ  round  ahot.  I  see  on  the  table  a  specimen  of  a  100  Ib- 
tteel  abot  made  by  me.  I  will  not  discuss  any  question  not  raiaed  by  the  author  of 
the  paper,  hot  I  cannot  sit  down  without  remarking  tliat  the  system  of  rifling  we 
adopt,  (he  kind  of  powder,  and  material  of  tbo  gun  and  shot,  ore  of  rerj  httio 
importance,  in  fact,  no  more  important  than  the  colour  we  point  the  guns.  The 
only  real  question  of  importance  is  the  sise  and  power  of  tho  guns  we  are  to  use. 
If  (he  British  navy  peraisla  in  refusing  to  use  uiy  guns  above  the  power  of  68- 
pounders,  which  is  tbe  most  powerful  gim  at  present  in  tbo  English  navy,  the  ships 
BO  armed  will  be  impotent  against  the  nariea  of  atmoat  every  other  country  in  thu 

Mr.  Betholds  :  I  think  there  is  a  light  In  whioh  the  subject  of  material  haa  not 
been  considered,  at  least,  1  have  seen  no  rooord  of  any  diacusaion  in  which  it  waa 
looked  at  Irom  the  point  of  riow  1  am  about  to  take.  It  is  well  known  to  ongineers, 
and  always  taken  into  account  in  aelecling  materials,  that  some  irona  are  mora 
dtenaible  than  others,  and  generally  the  more  extensible  material  has  leas  ortgimd 
tensile  strength.  I  have  no  doubt  that  the  particular  iron — made,  I  belicie,  by 
Meaars.  Taylor  of  Leeds — which  waa  used  for  the  coils  of  the  Armstrong  gone, 
although  poasessLUg  considerable  lensilB  strength — probably  fully  24  tons  to  Uie  inch 
— was  not  iron  that  would  bond  as  lively  after  nicking,  or  bear  stretching  when  cold 
to  as  large  an  amount,  aa  a  solU'r  and  weaker  iron  ;  but  It  docs  not  therefore  follow 
that  it  was  an  unauitable  material  for  hooping  guns.  For  other  purposes  these 
qaalltles  may  be  highly  desirable,  for  such  engineering  purposeti,  for  instance,  aa  the 
chains  of  a  cuapension  bridge.  The  strcnglli  of  Chelsea  bridge  has  been  a  matter 
of  much  diacuaaion.  I  happen  (O  know  that  the  excellent  iron  of  which  those  chains 
are  made  will  bear  from  ^3  to  24  tons  per  square  inch,  nod  stretch  cold  nearly  20  per 
cent,  before  breaking.  For  such  a  purpose  this  ia  a  most  Toluablc  quality,  but  it 
does  not  follow  tliat  it  is  so  for  guns.  The  matfniat,  with  the  mannfai^iu-e  of  which 
I  UD  at  present  most  connected,  is  at«el,  and  it  may  bo  worth  while  to  note  the 
B  diiection  in  which  manufacturers,  some  at  least,  arc  turning  their  attention  in  pro- 
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ilucing  slccl  for  guns.  In  the  establisluncnt  with  which  I  am  connected,  all  the 
steel  used  for  anv  special  purpose  of  that  sort  is  tested,  not  only  for  tensile  strength, 
though  that  is  of  importance — not  that  tests  made  by  the  machine  at  Woolfrieh,  if 
it  ia  not  altered  since  I  had  a  knowledge  of  it,  would  be  of  any  ralue  whaterer, 
because  the  specimens  operated  upon  were  too  short — but  it  is  tested  also  for  trans- 
verse  strength  and  resistance  to  impact ;  and  this  is  done  on  an  extensive  scale,  taking 
a  piece  the  size  of  a  railway  axle,  say  four  inches  in  diameter,  and  testing  it  by  a 
succession  of  blows  with  a  drop  of  14  cwt.,  which  has  a  range  of  40  feet.  Ai^er 
each  blow,  the  specimen,  if  bent,  is  reversed,  so  as  to  have  a  succession  of  flexures  in 
opposite  directions,  the  siun  of  which  is  taken  for  each  separate  material,  of  which 
the  composition,  specific  gravity,  &c.,  are  registered ;  the  amount  of  endurance  is 
thus  thoroughly  ascertained.  But  it  does  not  follow  that  the  material  which  will  do 
the  highest  duty  under  these  severe  tests  is  any  the  more  suitable  for  guns.  It  seemi 
to  me — and  it  is  a  matter  upon  which  we  are  now  going  to  make  further  experiments 
—that  what  we  want  is  the  material  that  will  carry  the  highest  tensile  strain 
through  the  greatest  space  without  taking  a  permanent  set.  The  amount  of  work 
that  may  bo  done  by  a  bar  of  soft  iron  in  stretching,  the  number  of  tons  per 
sqiuire  inch  that  it  takes  to  stretch  it,  multiplied  by  the  whole  distance  tiirougfa 
which  it  moves  before  it  ultimately  breaks,  may  possibly  be  greater  than  that  of 
the  very  best  quahty  of  steel ;  but  when  it  has  taken  a  permanent  set  it  is  useless 
for  guns.  I  am  told  that  the  iron  hoops,  with  which  the  Armstrong  guns  have 
been  cased,  have  become  loose ;  that  is  the  result  of  using  an  easily  extensible  iron. 
It  must  be  admitted  that  there  is  less  danger  to  the  gunners  if  the  material  will 
stretch  in  that  way  instead  of  breaking,  but  the  gun  for  all  practical  purposes  is 
destroyed.  An  illustration  of  the  flByct  that  the  endurance  of  a  material  not  exten- 
sible  and  not  capable  of  flexure  in  the  sense  of  permanent  set,  may  be  the  most 
suitable  for  the  purpose,  may  be  seen  in  a  sword-blade.  In  its  normal  state  of  soft 
steel,  it  will  bear  only  a  verv  limited  amount  of  flexure  without  taking  a  set ;  but 
after  being  hardened  and  tempered,  which  would  reduce  its  power  of  bearing  per- 
manent extension,  it  will  not  only  require  a  greater  force  to  bend  it,  but  it  may  be 
bent  double  without  having  suffered  any  injury,  as  far  as  we  know,  and  recover 
its  form  perfectly ;  and  it  will  bear  that  test  over  and  over  again.  It  seems  to  me 
that  tlie  direction  in  which  Captain  Blakely,  Mr.  Anderson,  and  others,  are  going, 
is  right  so  far ;  they  are  making  the  inner  tubes  of  the  guns  of  steel ;  and  the  great 
object  of  experiment  should  be,  to  find  that  quality  of  steel  which,  without  t&ing 
any  permanent  set  and  without  fracture,  will  bear  a  high  strain  through  the  greatest 
distanoe.  I  would  merely  mention  tluit  we  (the  firm  of  Naylor,  Vickers,  mad  Co., 
of  Sheffield)  are  organising  a  series  of  experiments  to  ascertain  that  partionhur 
point. 

Admiral  Sir  O  eoroe  Sabtobits  :  An  observation  was  made  by  Admiral  Halstcd  that 
the  vessel  upon  which  some  experiments  were  made  wa?*  a  very  old  vessel.  Now  he 
must  remember  that  vessels  are  constantly  repaired,  and  tliat  a  vessel  may  be  50  or  60 
vears  old,  and  at  the  same  time  the  timber  be  very  good  and  strong ;  so  that  accord- 
ing to  the  effect  produced  upon  the  timber,  you  may  verj-  fairiy  judge  what  will  be 
the  residt  in  action.  With  regard  to  distance,  we  must  remember  that  no  naval 
action  has  been  decided,  or  can  be  decided  at  a  distanct*  of  more  than  1,000,  or  say 
1,200  yards — much  more  frequently  it  is  within  400  or  5(.X)  yards  ;  therefore,  extreme 
range  and  extreme  precision  are  not  neccssarT  in  naval  ai'tions.  It  is  true  there  may  be 
circumstances,  for  instance,  in  combined  operations,  a*  in  covering  troops  and  li^wA'"g 
boats,  when  a  gun  that  has  a  great  range  may  be  necessary,  and  will  be  necessarr  no 
doubt,  but  the  gun  for  u^c  in  naval  warfare  is  such  a  one  as  lias  been  described  mor« 
cleverly  than  I  could  do  by  Captain  Selwyn.  who  has  anticipated  me  in  some  of  my 
remarks.  The  gun  that  avc  require  is  a  gun  tliat  will  make  the  greatest  hole  with  the 
ijreatest  numb>»r  of  splinters  and  carry  from  1,000  to  1,200  yawls.  That  is  the  gun 
that  >n-c  require,  and  that  we  must  l)eg  those  gentlemen  who  are  gun  makers  to  give  us. 
Oivc  r.s  that  gun,  and  depend  upon  it,  wo  shall  do  as  well  as  our  forefathers  did. 

Captciin  FisiiBornxK:  I  will  first  refer  to  the  observations  of  my  friend,  Captain 
Bawson.  He  commenced  with  finding  fault  with  what  I  did  not  sav  ;  but  having 
c^diaustcd   your  patience,   I  could  not  introdu<*e  other  matters.      1  was  dealing 
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ratbefr  with  principles  than  with  mere  details.  But  I  objected  to  the  sights  on  a 
former  oocssion,  and  I  stated  in  general  terms,  what  Captain  Dawson  has  done  in 
deteil,  while  ho  said  he  was  advocating  the  multigrooTe  system  he  supplied  particu- 
bn  at  to  defects  which  I  had  not  touched  upon.  He  then  alluded  to  "  theorists," 
mwuiTng  to  say,  that  his  facts  were  reliable  facts,  I  suppose  because  he  saw  them, 
•ad  impljing  timt  mine  were  mere  theories.  Well,  I  gave  a  nmnber  of  facts  on  the 
aathontj  of  other  people.  Any  man  who  has  ever  been  under  fire,  must  know  that 
not  one  man  in  a  thousand  is  cool  on  first  entering  fire ;  and  it  is  not  as  Lord  Byron 
Mja,  until  his  car  gets  more  accustomed,  and  less  nice,  that  ho  acquires  that 
mbienoe  of  excitement  which  will  enable  him  to  use  with  certainty,  complicated 
■nmngements  in  guns  ;  therefore,  the  normal  condition  of  coming  under  fire  being 
that  of  excitement,  the  multigroove  gun,  from  its  complication,  is  utterly  unfitted 
lor  the  general  purposes  of  *warfare.  He  says,  that  I  said  that  everybody  agreed  in 
the  condemnation  of  the  multigroove.  I  did  not  say  that,  but  I  believe  that  every 
one,  himself  included,  condemns  the  multigroove,  though  he  is  reluctant  to  say  so. 
Bat  I  need  not  enter  into  that  question,  for  the  inventor  has  given  it  up  ;  and  all 
that  is  left  us,  are  a  few  little  nicknacks,  as  the  small  change  of  our  three  millions' of 
money.  Captain  Dawson  said  that  I  had  proved  too  much.  Well,  I  do  not  know 
what  he  means.  "  Too  much "  has  two  significations.  I  am  quite  awaro  that  for 
the  admirers  of  Armstrong's  guns,  I  have  proved  a  great  deal  "  too  much."  I  do  not 
Inow  precisely  whether  he  means  that,  but  if  he  does  not  mean  that^  instead  of 
goms  into  matters  not  mentioned  in  the  paper,  it  was  his  business  to  show  this 
meeting,  where  I  had  proved  too  much,  and  how  I  had  done  so,  ho  was  bound  to 
support  his  assertion,  but  he  has  not  attempted  to  do  so ;  he  has  not  shewn  a  single 
pomt  where  I  have  exceeded  in  any  way,  facts,  or  reason,  or  figures.  Tables  have 
been  framed  to  prove  the  inferiority  of  the  smooth-bore.  Allow  me,  als>o,  the  run 
of  the  multiplication  table,  without  limitation  of  law  or  reason,  and  I  will  give  any 
amount  of  such  facts.  Such  is  their  character,  that  when  we  come  to  winnow  them 
we  find  there  is  one  fact  among  a  number  of  fancies.  With  regard  to  Mr.  Lancaster's 
remarks,  I  quite  feel  with  him,  that  time  has  been  utterly  ignored  in  all  these 
questions,  and  that  the  disruption  of  these  guns  has  been,  because  time  lias  been 
lost  sight  of,  and  what  has  been  claimed  as  an  advantage,  has  been  really  a  disadvan- 
tage. With  respect  to  a  remark  of  Captain  Blakely's,  I  dare  say  it  was  a  lapsus ^  ho 
said  it  did  not  matter  with  respect  to  rifling  what  the  grooving  was,  any  more  than 
the  colour  of  the  gun.  I  must  tak(>  exception  to  that,  as  it  is  quite  clear  that 
the  multigroove  gun  is  in  process  of  disintegration  from  the  very  first  moment  of 
proof^  because  it  is  subjected  to  a  degree  of  pressure,  that  the  metol  is  not  capable  of 
bearing.  It  is  established  that  the  use  or  disuse  of  tliat  system  of  grooving,  is  of 
very  material  eonsequenee,  and  that  it  is  mo«t  important  that  it  should  be  abandoned 
as  wrong  in  principle.  Wliy  I  dwell  on  it  now  'u  not  so  much  in  respect  to  the  past, 
as  the  future.  I  understand — which  is  a  proof  of  the  fact  that  I  mentioned,  but 
which  Captain  Heath  controverted — that  the  authorities  have  come  to  tho  conclusion 
that  this  multigroove  gun  has  been  subjected  to  too  great  a  tension,  and  have 
determined  to  reduce  the  charge  and  tho  size  of  the  chamber.  Now,  what  will 
take  place  ?  Just  wliat  is  taking;  place  now.  Kxperiment  has  established,  that  if 
powder  is  burnt  in  a  closed  vessel  ecjual  to  its  o^ti  volume,  the  chamber  or  vessel 
containing  it,  is  subjected  to  a  pr(>ssure  of  90  tons  to  tho  S(}uare  inch.  Kcduce  tho 
charge  (within  certain  limits)  and  contract  the  chamber  equally,  and  the  same  con- 
ditions will  obtain.  As  long  as  a  shot  is  used  that  offers  the  same  obstruction 
as  in  the  multigroove,  and  closes  up  the  chamber,  there  will  be  the  same  amount  of 
initial  tension,  and  the  same  destructive  energy  exercised  upon  the  cham'oer,  vent- 
piece,  &c.  Common  sense  would  clictate.  tlmt  if  the  gun  will  bear  sueli  a  tension. 
It*  strencth  slumld  he  made  jivaihible  for  the  purpose  of  projecting  the  siioi  with 
greater  velocity,  making  it  what  it  is  not  now — elleetive  against  iron-plntes.  I  have 
put  the  tension  at  18  tons,  as  the  chambers  break  up  and  crush  tho  metal, 
and  17  tons  is  the  pressure  at  which  this  action  oc<*ur3.  Sir  William  Armstrong 
gives  it  as  his  experience,  and  he  states  it  ealinly,  that  if  ho  subjects  his  gun  to  a 
pressure  that  woidd  give  the  shot  initial  velocity  ex(»eeding  1,200  feet,  the  metal 
yields.  Does  Captain  Daweon  believe  this  ?  Is  Sir  William  Armstrong  ignorant  on 
VOL,  VIIL  E 
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this  point  ?   If  so,  an  Appendix  to  the  Queen's  Begulations  recognises  that  fissures  and 
flaws  in  these  guns  is  their  nomud  condition.     I  suppose  gentlemen  conyersant  with 
the  subject  would  tell  us  that  that  is  not  the  normal  condition  of  metal.   Look  at  that 
shot  on  the  table,  look  at  the  metal  that  we  see  every  daj  in  machinery  is  that 
full  of  flaws  ?     Do  they  not  cast  aside  articles  with  flaws  as  defectiye  ?  but  nere  thej 
are  recognised  as  ineyitable,  as  matters  of  course.    Eyerj  gun  comes  out  not  with  a 
bill  of  health,  but  with  a  long  bill  of  defects  ;  and  there  is  a  person  appointed,  I 
know  not  of  what  rank,  for  the  purpose  of  taking  a  list  of  defects  of  every  new  gun. 
From  its  birth,  the  multigrooye  is  in  process  of  disintegration,  and  the  Table  which  I 
gave  in  proof  of  the  very  high  tension  is  very  important ;  I  dwell  upon  it  becauaa 
Oaptun  Heath  implied  that  it  was  empincaL     It  is  to  a  certain  extent  empirical, 
but  every  one  knows  that  it  is  very  common  to  use  empirical,  as  stepping-stones  to 
-accurate  formula?.    There  is  an  anecdote  about  Sir  As6ley  Ck>oper,  that  you  may 
remember ;  some  one  once  charged  him  with  being  unchemical  in  his  compounds. 
**  Well,"  ho  said,  ^*  I  do  not  mind  being  unchemusal,  if  I  can  save  my  patient." 
Now,  I  want  to  save  the  patient,  John  Bull,  firom  the  infliction  of  another  three 
million  blister;  and  if  I  efiect  that^  I  do  not  mind  being  charged  with  being  empiricaL 
There  is  the  &ct  admitted  by  Sir  Wm.  Armstrong,  confirmed  by  these  fissures  and 
flaws ;  and  there  is  no  other  way  of  accounting  for  them,  except  that  the  gun  is 
subject  to  a  pressure  beyond  that  which  it  will  bear.    Other  guns  in  the  Table  are 
cast-iron ;  and  I  have  put  them  at  a  little  below  what  is  supposed  to  be  the  safe 
tension  to  which  they  can  be  exposed.    They  burst  at  800  aiKl  200  rounds,  and  in 
the  shunt-gun,  at  four  rounds ;  so  that  we  are  not  far  wrong.    These  figures  are 
not  meant  as  showing  the  absolute  tension,  but  in  order  to  put  before  your  minds 
graphically,  what  is  better  done  by  figures  than  can  be  done  by  words.     Captain 
Heath  said  it  was  impossible  that  the  plan  proposed  could  be  carried  out.     Captain 
Blakely  has  explained  the  manner  in  whim  he  has  airived  at  it.    I  alluded  to  gun- 
cotton,  which,  in  proportion  as  it  is  pressed,  gives  a  higher  decree  of  elasticity,  and 
there  can  be  no  difficulty  in  filling  a  portion  of  a  cartridge  with  gun  cotton,  that  will 
yield  a  pressure,  on  ignition,  equal  to  2  tons  to  the  square  inch,  a  second  portion 
yielding  4  tons,  a  third  yielding  8  tons,  and  a  fourth  yielding  12  tons  or  more.    The 
first  section  is  near  the  shot,  and  is  first  ignited,  to  give  it  motion  slowly,  in  order 
not  to  injure  the  gun  by  undue  tension.     Then  the  greater  pressure  from  the  other 
sections  follows  the  shot  up,  and  gives  it  a  rapidity  of  translation  that  no  other  trans- 
misMve  arrangement  of  the  power  could  do.   The  gun  will  be  subject  to  a  miniTnnn^ 
tension,  aad  yet  a  maximum  result  will  be  obtained.    The  adoption  of  this  principle 
would  admit  of  the  use  of  guns  of  a  far  inferior  quality  of  material,  and  if  of  good 
material  of  larger  size.    The  recoil  would  be  less  with  equal  weight,  and  would  permit 
the  use  of  guns  of  a  larger  calibre  on  board  ship.     I  need  not  trouble  you  further, 
except  to  allude  to  the  initial  velocities  quoted  by  Captain  Heath,  in  respect  of 
which  he  gave  only  half  the  facts.    You  were  told  in  contradistinction  to  the  itiifial 
velocities  that  I  gave,  that  the  shunt-gun  gave  1,600  feet,  I  think,  comparing  that 
with  the  velocity  obtained  from  the  old  68-pounder,  that  has  not  been  uijpit)ved 
since  the  dark  ages ;  not  venturing  to  compare  it  with  anything  else,  with  the  new 
smooth-bore,   for  instanoe--for  Sir  William  Armstrong   has  come  round  to  the 
smooth-bore,  and  some  papers  give  him  credit  as  though  it  was  his  invention.     I 
contend,  that  it  and  the  new  competitive  guns  are  the  United  Service  gune ;  and 
I  protest  against  Sir  Wm.  Armstrong  taking  credit,  or  being  credited  for  them,  by 
the  Ordnanco  Select  Committee.    They  should  go  into  competition  as  the  United 
Service  guns.     I  am  drawn,  however,  from  my  subject,  which  was  about  the  shunt- 
gons,  that  Captain  Heath  told  you  gave  certain  initial  velocities,  but  did  not  tell 
you  the  further  fact,  that  these  guns  hursi.    What  would  be  said  if  I  produced 
such  a  itjct  ?  The  150-pouudor  that  I  have  already  mentioned,  gave  2,100  feet  initial 
velocity,  but  then  it  burst.     It  and  they  were  very  much  like  the  Frenchman's 
horse,  just  as  he  was  getting  used  to  live  without  eating,  he  died.     Such  is  the 
character  of  a  great  number  of  the   facts  which  arc  brought  to   bolster  up  an 
erroneous  system.     The  segment-shell,  now  that  all  else  is  given  up,  is  put  forth  as 
the  great  and  important  invention  of  Sir  Wm.  Armstrong ;    yet  that  is  not  his 
i  nvention.    Here  is  tho  patent :— **  My  third  improvement  consists  in  making  a  shel 
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"^  or  nenade,  haTing  a  cayitj  in  the  centre  for  the  powder,  and  between  the  cavity 
^  ana  external  case,  a  number  of  pieces  of  metal  closely  packed  in  one  or  more  layers, 
^  in  gQch  a  manner  that  when  the  shell  bursts  by  the  explosion  of  the  powder,  those 
^  nieoea  ihall  become  indcDendent  missiles."  But  the  specification  is  Mr.  Holland's, 
<x  1864b  Yet  it  is  daimea  by  Sir  William ;  I  contend,  that  Mr.  Whitworth,  or  any 
•other  person  having  a  gun  in  competition,  ought  to  have  had  the  advantage  of  this 
«i  Monginff  to  the  public,  for  whom  it  should  have  been  purchased  from 
Mr.  Holumd,  and  who  ought  to  have  had  the  credit  of  his  own  invention.  Lieu- 
tenant Beeves,  S.A.,  however,  has  invented  a  case-shell,  which  far  exceeds  the 
aegment-shell  in  value. 

My  object  has  iMi  been  to  advocate  any  particular  gun,  but  to  deal  with  principles, 
urith  a  view  to  the  future,  and  I  have  introduced  guns  or  systems,  only  so  ur  as  they 
were  necessary  to  that  end,  which  was  the  less  necessary,  as  I  had  done  so  in  1862. 

The  CHArBMATf :  Before  we  separate,  I  am  sure  you  will  join  with  me  in  expressing 
your  thanks  to  Captain  Fishboumer  for  the  important  paper  which  he  has  been 
good  enough  to  read ;  and  I  think  we  may  also  add  our  thanks  to  those  gentlemen 
who  have  joined  in  the  important  and  interesting  discussion  to  which  that  paper  has 
fiveii  rise* 
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Friday,  February  5th,  1864. 
Colonel  J.  P.  YoRKE,  F.R.S.,  in  the  Chair. 


BALLOON  RECONNAISSANCE. 

By  Captain  Frederick  F.  E.  Beaumont,  R.E. 

Mr.  Chairman,  Ladies  and  Gentlemen, — I  have  been  asked  to  give 
a  lecture  on  military  reconnaissance  by  the  aid  of  balloons,  and  I  have 
agreed  to  do  so,  not,  I  can  assure  you,  from  a  belief  that  I  can  de 
justice  to  the  subject,  but  rather  because  I  have  taken  a  considerable 
mterest  in  it,  and  I  am  unwilling  that  any  effort  on  my  part,  however 
hiunble,  should  be  wanting  which  might  contribute  to  the  advancement 
of  practical  science.  Furthermore,  if  it  serves  no  other  purpose,  this 
lecture  may  give  a  certain  amount  of  publicity  to  the  subject,  and  it  is 
a  fact  becoming  daily  more  apparent,  that  most  new  things  arc  aided 
by  publicity,  and  finally  started  under  pressure  from  without. 

The  conservative  element  is  so  strong  in  this  country,  and  we  are  so 
much  averse  to  change,  that  generally  it  requires  to  be  shown,  not 
only  that  a  thing  is  good,  but  that  there  is  a  positive  evil,  in  some 
shape  or  other,  in  standing  still,  before  we  can  make  up  our  minds  to 
change  ;  and  I  have,  too,  heard  it  remarked,  that  under  the  pressure 
which  resistance  to  innovation  produces,  we  change,  when  we  do 
begin,  rather  too  quickly,  gulping  down  reforms  as  we  would  take  a 
dose  of  physic,  instead  of  spreading  them  over  such  a  time  as  would 
insure  our  getting  the  collective  wisdom  of  many  brains. 

However  that  may  be,  making  war  by  means  of  balloons  certainly 
does  not  look  like  standing  still ;  and  even  in  this  age  of  novelties  it  is 
somewhat  startling  to  be  told,  that  armies  cannot  be  considered  to  be 
properly  equipped  unless  they  have  with  them  the  means  of  taking  an 
occasional  fly ;  and  that  the  time  has  come  when  the  only  element  of 
the  four  remaining  unused  is  about  to  be  made  one  of  the  slaves  of 
war.  Earth  holds  us  while  we  tight  our  battles,  fire  drives  our  ships 
and  propels  our  cannon-balls,  water  bears  our  navies,  and  now  air  is 
to  give  us  the  power,  as  it  were,  of  omnipresence. 
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I  shall  not  weary  you  by  recapitulating  what  I  have  no  doubt  most 
of  you  already  know — the  early  history  of  balloons ;  nor  shall  I  follow 
the  first  inventors  through  their  difficulties  with  hollow  spheres,  that 
were  to  rise  through  the  abstraction  of  the  air  from  their  interiors,  which 
idea  was  superseded  by  the  Montgolfiere,  or  heated  air  balloon,  which 
-again  was  improved  upon  by  the  substitution  of  gas  for  air.  I  may 
point  out,  however,  that  the  theory  of  a  balloon  was  correctly  struck 
by  the  idea  of  an  empty  sphere,  which  would  have  a  tendency  to  rise 
in  the  air  with  a  force  exactly  equal  to  the  weight  of  the  air 
abstracted. 

The  pressure  of  the  atmosphere  on  the  outside  of  an  exhausted 
receiver  which  is  fatal  to  this  plan,  is  got  over  by  the  substitution  for 
the  vacuum  of  a  gas  whose  elasticity  is  equal  to  that  of  the  air  outside, 
but  whose  specific  gravity  is  less — illuminating  gas,  or  rather,  which 
is  generally  used,  a  particular  gas  specially  prepared  so  as  to  be  light, 
and  hydn)gen,  are  the  only  gases  used. 

I  should  here  do  justice  to  our  ancestors,  and  state  that  there  is 
nothing  new  in  the  application  of  balloons  to  the  purposes  of  a  military 
reconnaissance ;  indeed  it  is  one  of  the  first  uses  that  suggested  itself 
(as  it  naturally  would  do)  to  the  originators  of  balloons. 

The  following  extracts  from  a  paper  written  by  Lieutenant  Grover, 
R.K,  show  where  they  have  been  employed.  Lieutenant  Grover 
says : — 

"  The  French,  by  whom  the  actual  idea  of  balloons  was  originally 
**  conceived  and  carried  into  effect,  were  also  the  first  to  discover  the 
**  adaptability  of  their  invention  to  practical  purposes.  At  the  com- 
**  mencement  of  the  Revolutionary  War,  about  ten  years  after  the  pro- 
**  duction  of  the  Montgolfier  balloons,  an  Aerostatic  Institute  was 
**  formed  by  command  of  tlie  French  Directory  (at  the  suggestion  of 
**  Guyton  de  Morveau)  in  the  Ecolc  Polytechnique,  and  under  its 
"**  superintendence  reconnoitring  war  balloons  were  constructed  by  a 
^*  M.  Coute,  and  suj)plied  to  each  republican  army  in  the  field.  The 
**  army  of  the  Rhine  and  Moselle  was  provided  with  two,  viz.,  the 
**  * Herculc' and  *Intrepide';  another  named  the  'Celeste'  was  pre- 
**  pared  for  the  use  of  the  army  of  the  Sambre  and  Mouse,  the  '  Entre- 
**  prenant'  for  the  army  of  the  North,  and  a  fifth  was  destined  for  the 
*'  army  of  Italy.  That  attached  to  the  army  of  the  Sambre  and 
**  Mouse,  under  General  Jourdan,  was  first  used  May,  1794,  by  Colonel 
*'  Coutelle,  at  Maubeuge,  before  May  once,  in  reconnoitring  the  enemy's 
**  works.  This  balloon,  which  was  twenty-seven  feet  in  diameter,  and 
-**  took  at*first  fifty  hours  to  inflate,  was  retained  to  the  earth  by  two 
*'  ropes,  and  the  aeronauts  communicated  their  observations  by  throw- 
^'  ing  out  weighted  letters  to  the  General  beneath.  After  this  method 
**  of  reconnoitring  had  been  successfully  practised  four  or  five  days,  a 
"  17-pounder  gun  was  brought  down  to  a  neighbouring  ravine,  and 
"  (being  thus  masked)  suddenly  opened  fire  u|X)n  the  balloon.  Several 
"  shots  were  fired  without  effect,  and  tlie  machine  was  then  hauled 
**  down ;  but  the  next  day  the  gun  was  forced  to  retire,  and  the 
"  reconnaissances  were  then  carried  on  as  before.  After  two  or  three 
**  weeks  the  balloon  was  moved  to  Charleroi,  distant  from  Maubeuge 
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"  about  thirty-six  miles.  To  save  the  expense  and  trouble  of  another 
<(  inflation,  it  accompanied  the  troops  at  a  sufficient  height  to  allow  the 
'^  cavalry  and  baggage  waggons  to  pass  beneath,  ten  men  marching 
^^  on  either  side  of  the  road,  and  each  man  holding  a  separate  rop& 
"  attached  to  the  balloon,  which  was  thus  retained  at  its  pr(^)er  eleva-^ 
"  tion.  After  making  one  observation  on  the  way,  the  balloon  arrived 
"  before  Charleroi  at  sunset,  and  the  captain  had  time  before  close  of 
"  day  to  reconnoitre  the  place  with  a  general  officer.  Next  day  they 
*'  made  a  second  observation  in  the  plain  of  Tumet ;  and  at  the  battle 
V  of  Fleurus,  which  took  place  on  the  following  day,  June  17th,  1794^ 
"  the  balloon  was  employed  for  about  eight  hours,  hovering  in  rear  of 
"  the  army  at  an  altitude  of  1,300  feet. 

"  The  Austriaus  after  some  time  discovered  it,  and  a  battery  was- 
"  opened  against  the  aeronauts,  but  they  soon  gained  an  elevation  out 
*'  of  the  range  of  the  enemy's  fire,  and  the  information  concerning  the 
"  Austrians*  movements  (which  they  were  enabled  in  this  manner  to^ 
"  supply  to  General  Jourdan)  contributed  mainly,  it  is  said,  to  the 
"  success  of  the  day,*  the  result  of  wliich  was  the  loss  to  the  Prince 
"  of  Coburg  and  the  allied  armies  of  all  Flanders,  Brabant,  &c.*' 

"  The  next  battle  that  the  French  gained  through  the  assistance  of 
*'  a  balloon  was  near  Liege,  on  the  Ourte  river.  As  the  Austrian 
"  officers  afterwards  said,  '  One  would  have  supposed  the  French 
"  general's  eyes  were  iu  our  » -irtup,'  for  they  were  attacked  at  the 
"  critical  moment  of  sending  off  their  gims  and  baggage  by  the  rear^ 
"  the  French  (though  occupying  much  lower  ground  than  the  Austrians) 
"  having  been  intimately  acquainted  with  all  their  movements  by 
"  means  of  their  balloon.  The  result  of  this  battle  was  of  very  con- 
siderable imiK)rtance  to  the  French,  as  it  gave  them  all  the  countiy 
"  between  Liege  and  the  Rhine. 

They  af  tenvards  used  reconnoitring  balloons  at  the  sieges  of  Ment^ 
and  Ehrenbreitstcin,  1799.  A  balloon  was  also  attached  to  the  army 
*'  sent  on  the  memorable  expedition  to  Ep^ypt.  What  service  it  ren- 
"  dered  there  we  are  not  informed  ;  but  after  the  capitulation  of  Cairo 
"  it  was  brought  back  with  the  remains  of  the  army  to  France,  and 
"  was  afterwards  m^vd  by  MM.  Biot  and  Gay  Lussac  in  their  celebrated 
"  ascent  for  philosophical  investigations." 

The  French  again  made  use  of  balloons  in  their  Italian  campaign 
of  1859,  a  reconuaisance  having  been  made  by  the  brothers  Goddard 
before  the  battle  of  Solferino  on  the  23d  of  June ;  and  the  latest  em- 
ployment of  these  engines  of  war  is  that  by  the  Federals  in  the  pre- 
sent American  war.     As  I  had  an  opportunity  of  inspecting  their 

•  A  Dr.  Mien,  of  Hamburgh,  in  hie  journal  that  he  published  on  his  excursion  to 
Paris  teUs  us  that : — "  J'ai  tu  A  Paris  ei  ik  Meudon  le  Capitaino  CouteUe,  le  mdme  qui 
lo  17  Juin,  1794^  montoit  le  baUon  qui  dirigeoit  la  merveiUeuse  et  importante  reoon- 
noisance  do  Tarmee  enneniie  k  la  bataiUe  de  Fleurus,  accompagn^  d'un  Adjutant- 
O^n^ral.  Je  lui  ai  parle  de  son  voyage  aerien,  pendant  oetto  bataille,  si  decisiye  par 
fluites  dont  Ic  suoces  est  du  en  partie  h,  cette  expedition  aerostatique  d'anr^s  le 
jvgement  unanime  des  personnes  impartial.  CouteUe  correspond! t  avec  le  G^n^ral 
Jourdan,  Commandant  de  I'ann^  Francaise,  par  les  signaux  ae  pavilion  conyeiiua.** 
— JVoM  Major' Oeneral  Moneys  Pamphhi. 
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appsratus,  and  made  one  or  two  ascents  before  Richmond,  I  shall  speak 
further  of  their  arrangements. 

I  have  now  done  with  the  jwist,  and  shall  take  the  art  as  it  stands 
mt  the  present  time.  I  shall  commence  by  pointing  out  to  you  the 
natarc  of  a  balloon  reconnaissance,  and  showing  what  is  and  is  not 
expected  to  be  guined  thereby ;  and  shall  conclude  by  explaining  the 
practical  details  of  the  apparatus  necessary  to  a  complete  balloon 
equipment. 

Everybody  who  has  been  with  an  aiiny  in  the  field  must  have  noticed 
the  anxiety  with  which  reports  from  the  front  are  looked  for,  and  the 
care  taken  both  by  the  quartermaster-generars  and  engineers'  depart- 
ment to  obtain  information ;  and  those  who  are  strangers  to  active 
war  must  have  remarked  how  often  the  worti  reconnaissance  appears 
in  newspaper  reports  of  operations.  Now  a  reconnaissance  simply 
means  an  attempt  to  gain  information  of  the  whereabouts  of  an  enemy, 
and  as  all  dispositions  should  be  made,  if  possible,  with  a  certainty  as 
to  his  position,  it  follows  that  the  results  of  a  reconnaissance  are  often 
of  invsUoable  consequence  to  a  general ;  and  oven  when  nothing  has 
been  discovered,  a  sense  of  safety  in  the  knowledge  of  the  absence  of 
danger  is  produced,  which  can  hardly  be  called  only  a  negative 
advantage. 

Those  people,  whose  duty  it  is  to  survey  or  explore  a  country  in  the 
vicinity  of  an  army,  do  so  by  penetrating  in  various  directions  so  far  as 
they  dare  go,  by  following  out  the  rivers,  streams,  and  roads,  and, 
above  everything,  by  taking  all  opportunities  of  extending  their  vision. 
An  intelligent  oflScer  cUmbs  the  highest  tree,  ascends  every  rising 
ground,  and  gets  to  the  top  of  any  house  that  may  offer  him  a  chance 
of  seeing  more  than  he  could  do  from  the  ground ;  in  fact,  he  has  never 
seen  far  enough  ;  but  with  all  his  energy,  it  frequently  hap|x?ns,  or  to 
Bpcak  more  correctly,  it  almost  always  hapj)ens,  that  his  sight  is  bounded 
by  woods,  hills,  or  other  obstructions,  and  tliis  is  chiefly  the  case  in  a 
closely  wooded  country,  where  he  would  most  wish  it  otherwise.  The 
highest  tree  is  but  a  fe^v  feet  abov<j  its  neighbours ;  a  house,  if  there, 
offers  little  better  opportunity ;  while  church  steeples  or  monuments 
are  seldom  met  with.  The  advantage  of  a  hill  overlooking  a  plain  is 
lost  with  a  change  of  position,  and  to  see  over  a  rising  ground,  how- 
ever slight  the  rise  may,  is  absolutely  impossible.  Considering  the 
above,  I  think  it  will  be  concluded  that  if  a  reconnoitring  officer  could 
find  a  pillar  like  the  Monument  erected,  say  eveiy  mile  of  his  route,  it 
would  much  facilitate  his  o}>erations.  By  one  sight  from  such  an 
elevation,  he  would  be  able  to  trace  the  course  of  the  rivers,  and  roads, 
running  beneath  him;  and  he  would  be  able,  without  traversing,  to  lay 
them  down  in  some  sort  of  way ;  he  would,  furthennore,  be  able  to 
reco;rin^^  the  correctness  of  a  map,  should  one  be  in  his  jvossessifm. 
Witliiii  his  range  of  vision,  the  oflicer  would  be  able  to  have  certainly 
a  much  better  idea  than  he  could  have  from  the  pjrcmnd,  of  the 
diH].)osition  of  an  enemy's  forces;  or  if  it  so  hapi)ened,  to  establish  the 
fact  of  the  ground  being  unoccupied. 

Now,  the  balloon  is  proposed  to  supply  this  desideratum  and  nothing 
more.     It  is  intended  by  its  means  to  have  a  moniuuent  permanently 
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with  an  army,  but  with  this  difference,  that  in  place  of  being  estab- 
lished only  every  mile,  it  can  be  set  up  at  will ;  and  in  place  of  being 
only  some  200  or  300  feet  high  it  can  be  1,000,  and  its  range  even 
further  extended.  It  is  true  tliat  as  at  present  aiTangcd  it  cannot  be 
said  to  be  always  available,  but  of  that  I  will  speak  again.  I  cannot 
myself  see  how  it  can  be  doubted  that  in  some,  if  not  in  many  instances, 
to  obtain  an  extended  point  of  observation  must  be  a  gi'cat  advantage. 
The  information  brought  from  the  balloon  may  often  be  negative,  that 
is,  the  report  will  simply  affirm  that  no  enemy  is  in  sight,  or  that  no 
change  has  taken  place  since  the  last  ascent ;  still  the  time  will  come 
when  the  intelligence  will  be  invaluable,  as  containing  new  or  affirming 
doubtful  facts,  and  at  the  worst  the  balloon  can  only  be  set  down  as  a 
not  very  expensive  incumbrance,  when  it  should  be  remembered  that 
its  expense  is,  comparatively  speaking,  insignificant,  the  full  cost  of  a 
suitable  apparatus  being  roughly  some  £500  or  £600 ;  and  as  regards 
its  being  an  incumbrance,  it  can  be  conveyed  with  as  little  incon- 
venience as  three  baggage  waggons. 

Many  people  have  asked  me  ratiier  sarcastically  how  I  proposed  to 
win  battles  by  balloons.  They  had  evidently  borrowed  their  ideas  of 
balloons  from  Tennyson's  somewhat  vague  prophecy,  where  he  says : 

For  I  dipt  into  the  future,  &r  as  human  eje  could  sec, 

Saw  the  vision  of  the  world,  and  all  the  wonder  that  would  bo ; 

Saw  the  hcarenfl  fill  with  commerce,  argosies  of  magic  saUs, 

Pilots  of  the  purple  twiUght,  dropping  down  with  costly  bales ; 

Heard  the  heayens  fill  with  shoutings  and  there  rain'd  a  ghastly  dew, 

From  the  nation's  airy  navies  grappling  in  the  central  blue. 

and  fancied  that  iron-plated  balloons  and  Greek  fire  poured  upon  the 
people  below  were  not  altogether  beyond  my  notions. 

Now,  it  will  have  been  seen  that  the  balloon  is  to  take  no  active 
part  in  the  fighting ;  in  fact,  when  within  range  of  the  enemy's  guns 
it  should  be  moved  (though  I  may  here  remark  that  owuig  to  it« 
position  and  uncertain  distance,  a  balloon  is  an  extremely  difficult 
thing  to  hit,  and  when  struck,  except  by  a  shell  or  on  the  car,  little 
damage  would  be  done  that  could  not  be  easily  repaired) ;  and  that,  in 
fact,  the  balloon  is  supposed  to  be  of  no  assistance  to  the  general 
whatever,  beyond  placing  him  an  fait,  or  as  the  Yankees  call  it, 
"posting  him  up  to  the  latest  date". 

I  will  now  give  you  the  results  of  such  reconnaissances  as  I  have  seen 
made,  and  make  some  remarks  on  the  way  in  which  they  were 
carried  out. 

Tlie  theory  of  ballooning  is  so  simple,  and  the  practice  of  it  so 
difficult,  that  opinions  as  to  its  success  must  be  based  upon  the  result 
of  actual  experiment  rather  than  foregone  conclusions. 

The  first  time  that  I  saw  the  American  balloon  used  was  in  the 
spring  of  1862.  I  joined  M'Clellan's  army  at  Cumberland,  landing  on 
the  Pamunkey  river,  one  march  bolow  the  celebrated  White  llouse, 
and  I  accompanied  their  advance  to  Gains  Mill,  on  the  edge  of  the 
valley  of  the  Chickahominy. 

I  may  here  mention  that  I  came  among  the  Americans  a  perfect 
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Btranger,  with  no  introduction  of  any  sort  or  kind,  but  that  after 
I  had  got  clear  of  the  Washington  officials,  by  whom  my  journey  had 
well  nigh  been  frustrated,  I  was  shown  every  possible  attention, 
received  at  the  head-quarters  of  the  army  with  nospitality,  and  given 
every  facility  for  going  and  seeing  where  and  what  I  would. 

It  was  at  Gains  Mill  that  I  first  sav  the  balloon.  It  was  then  with 
the  advance  guard  of  the  army,  under  General  Stoneman,  the  main 
body  being  some  two  days'  march  behind,  and  so  far  as  I  could  leani 
no  difficulty  had  been  experienced  in  causing  the  balloon  to  accompany 
^e  advance,  which,  indeed,  is  its  proper  place.  It  can  be  allowed  in 
still  weather  to  rise  some  20  or  30  feet,  so  as  to  clear  obstacles,  and 
the  men  holding  the  guy  lines,  march  regularly  along.  If  the  wind  be 
mt  all  high,  it  is  necessary  to  discharge  the  gas. 

The  staff  and  apparatus  were  as  follows  :— one  chief  aeronaut,  pro- 
fessor, and  a  civilian,  but  who  was  given,  I  think,  military  rank; 
one  captain's  assistant,  and  50  non-commissioned  officers  and  men. 
There  were  then  present  with  the  army  two  balloonsj^  and  two 
generators.  Whenever  the  weather  was  sufficiently  calm,  the  balloon 
was  up  hovering  over  the  camp  at  altitudes  varying  from  500  to ^, 000 
feet,  and  reports  were  sent  in  daily,  or  oftener  if  need  be,  of  the 
observations  taken,  noticing  any  change  that  might  have  taken  place  in 
the  disposition  of  the  troops,  or  appearance  of  any  works  visible. 
Evening  and  morning  were  found  to  be  the  times  generally  best  suited 
for  observation,  as  the  air  was  clearer  and  the  shadows  were  larger. 

The  balloons  were  made  of  the  best  silk,  very  strongly  sewn,  and 
were  inflated  with  hydrogen  produced  from  two  generators,  which  were 
simply  large  wooden  boxes,  lined  with  some  material  not  acted  on  by 
sulphuric  acid,  and  mounted  on  wheels,  each  being  capable  of  behig 
drawn  by  four  horses.  The  gas  was  generated  by  the  action  of  sul- 
phuric acid  and  water  on  iron,  and  was  passed  through  two  lime 
purifiers  before  being  delivered  cool  into  the  neck  of  the  balloon.  The 
balloons  kept  their  gas  for  a  fortnight,  that  is,  having  been  filkjd  up, 
they  still  retained,  after  that  time,  sufficient  ascentional  power  to  be 
of  use. 

The  guy  lines  were  three  in  number,  one  thicker  than  the  other  two, 
the  intention  being  that  one  should  take  the  main  strain,  the  others 
acting  simply  as  guys. 

The  method  of  manipulation  was  carried  out  as  follows :  the  main 
rope  was  passed  through  a  snatch  block  firmly  attached  to  the  ground, 
and  each  of  the  three  having  been  manned  by  some  ten  men,  the 
machine  was  allowed  to  rise.  Communication  was  maintained  when 
the  altitude  was  small,  by  shouting,  and  at  1,000  feet,  messages  were 
written  on  a  bit  of  paper,  and  dropped  with  a  stone  to  the  ground. 
Telegraphic  communication  was  also  established.  Indeed,  at  the  battles 
that  resulted  in  M'Clellan's  IxMng  driven  back  from  Richmond,  the 
instrument  in  the  car  of  the  balloon  was  in  communication  with  the 
line  wires  leading  to  Washington,  so  that  the  President  sitting  in  liis 
closet  might  literally  receive  earlier  intelligence  than  the  general  in 
the  field,  of  the  turn  the  battle  was  taking ;  this,  howcvcT,  was  a 
vicious  refinement,  for  it  is  needless  for  me  to  i>oint  out,  that  the  only 
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information  the  government  should  receive,  ought  to  come  direct  from 
the  general  in  command. 

It  may  be  well  here  to  explain  the  position  of  the  army  at  the  time 
I  actually  saw  the  balloon  used. 

M'Clellan,  who  was  in  command  of  the  army  of  the  Potomac,  espe- 
cially  destined  for  the  capture  of  Richmond,  had  landed  with  his  forces 
at  Fortress  Monroe,  an  ordinary  bastioned  work  on  the  extremity  of 
the  Peninsula,  formed  by  the  York  and  James  rivers ;  he  had  advanced 
against  the  lines  of  Yorktown,  which  stretched  from  river  to  river 
some  30  miles   above  Fortress  Monroe.     The  Confederates   aban- 
doned their  position  so  soon  as  M'Clellan's  arrangements  for  shelling 
it  had  been  completed.     I  do  not  think,  however,  they  had  any  further 
intention  than  that  of  delaying  his  advance  as  long  as  possible.    Past 
Yorktown,  ho   advanced,  with  his   riglit  resting  on  the  York  and 
Pamunkey  rivers,  until  he  reached  the  White  House  situated  on  the 
latter,  at  the  point  where  it  is  crossed  by  the  West  Point  and  Richmond 
Railway.    Here  he  left  his  water  base  of  operations,  and  was  obliged^ 
for  his  supplies,  to  trust  to  laud  carriage.     From  the  Whito  House  to 
Riclpnond  is  some  50  miles,  and  Gains  Mill,  which  is  on  the  bank  of 
the, — so  to  speak, — Chickahominy  valley,  is  about  10  miles  from  Ridi- 
mond.     The  army,  100,000  strong,  took  up,  in  the  first  instance,  a 
position  entirely  along  the  banks  of  the  Chickahominy,  some  six  miles 
on  either  side  of  Gains  Mill.    The  left  was  then  thrown  forward  across 
the  stream,  and  this  was  the  last  onward  movement  made,  as  the 
Confederates  succeeded  in  repulsing  the  advance,  and  at  the  same 
time  attacking  the  White  House  position,  cut  off  M'Clellan  from  his 
base  of  operations,  and  obliged  him  to  beat  a  hasty  and  disorderly 
retreat  to  the  cover  of  his  gunboats  on  the  James  river. 

Nature,  in  that  part  of  Virginia,  is  prolific  in  vegetation.  A  great 
part  of  the  laud  is  still  covered  with  trees,  and  as  the  ground  is  undu- 
lating, it  was  very  unfavoiu'able  for  making  a  reconnaissance.  At 
Yorktown  many  ascents  were  made,  but  I  did  not  hear  that  they  had 
been  attended  with  any  advantage  beyond  the  indirect  one  of  looking 
into  the  enemy's  works.  No  sorties  of  any  importance  were  attempted, 
hence  there  was  no  particular  gathering  of  men  to  be  noticed,  and  the 
prolongations  of  the  faces  of  the  batteries,  necessary  to  establishing 
correctly  the  position  of  the  counter-batteries,  were  known  by  observa- 
tion from  the  ground,  so  that  on  the  whole  there  was  little  scope  for 
the  balloon  ;  in  such  a  position,  however,  plenty  of  circumstances  might 
arise  wliich  would  prove  its  value. 

At  Gains  Mill  I  made  one  or  two  ascents,  and  had  there  an  oppor- 
tunity of  judging  practically  of  the  advantages  to  be  derived  from  a 
balloon  reconnaissance.  From  the  top  of  the  hill  whence  the  balloon 
was  raised,  my  vision  was  bounded  all  round  by  trees,  so  that  I  could 
in  no  direction  see  further  than  half  a  mile.  As  we  rose,  it  was  curious 
and  beautiful  to  watch  the  gradual  extension  of  the  horizon ;  firet,  the 
country  appeared  all  wood,  from  the  eyes  enfilading,  as  it  were,  the 
tops  of  the  trees;  next  open  spaces  began  to  shew  themselves  nearly 
beneath  the  car,  and  then,  as  the  altitude  increased,  they  could  be  seen 
further  out. 
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Looking  more  closely,  I  could  distinguish  roads  here  and  there  cross- 
ing the  open,  and  whei-o  the  direction  was  favourable  I  could  trace 
them  through  the  woods. 

The  Ghickahominy,  like  a  silver  thread,  half  hid  in  the  line  of  trees- 
that  shaded  its  banks,  lay  beneath  me,  all  signs  of  its  forming  the  centre 
of  a  valley  being  lost,  as  from  the  car  of  a  balloon  one  cannot  trace 
the  difference  between  hill  and  plain,  owing  to  there  being  nothing  to 
guide  the  eye. 

After  getting,  as  it  were,  my  air  legs,  and  becoming  accustomed  to 
the  situation,  my  first  anxiety  was  to  see  the  Confederate  soldiers,. 
and  my  next  to  look  at  Richmond.  So  far  as  the  enemies'  army  wan 
concerned,  I  could  only  see  their  pickets  thrown  forward  to  the  banks 
of  the  Ghickahominy,  with  their  supports  on  the  heights  behind  them ; 
no  army  was  near  them,  unless  it  was  concealed  in  the  woods,  whoso 
tree  tops  only  I  could  sec.  These  woods  were  certainly  big  enough 
to  have  contained  50,000  men,  provided  they  remained  still,  and  did 
not  light  any  fires,  both  somewhat  unlikely  provisions. 

But  Kichmond,  the  lookcd-for  goal,  the  capital  of  rebellion,  lay 
clear  enough  away  to  the  westward,  with  the  sun  glancing  on  the 
roofs,  and  the  church  steeples  showing  up  above  their  neighbouring 
buildings ;  the  city,  could  be  distinctly  made  out.  To  get  that  place 
that  then  lay  so  temptingly  beneath  me,  more  blood  was  to  be  shed 
than  possibly  any  other  struggle  in  modem  war  had  cost ;  and  yet  at 
that  time  the  Federals  were  confident  enough,  and  the  expectation  of 
soon  being  able  to  judge  for  themselves,  gave  a  double  interest  to  the 
inqoiries  as  to  what  Richmond  looked  like.  I  could  see  the  three 
campB  of  the  Confederates  round  the  place,  one  of  them  at  Manchester, 
on  the  James  River,  but  the  distance  (some  10  miles)  was  too  great 
for  me  to  distuiguish  more  than  the  bare  fact  of  there  being  three 
camps,  and  make  th(»  very  roughest  iK)ssible  guess  at  their  size.  I 
could  make  out  earthworks,  thrown  up  apparently  to  bar  the  main 
approaches  to  Richmond,  but  of  their  character  or  strength  I  could 
jadge  little.  Had  the  army  got  so  near  Richmond  that  the  balloon 
could  have  ascended  within  three  miles,  a  re[K)rt  of  the  nature  of  the 
defences  could  no  doubt  have  been  made,  which  would  have  cost  a 
reconnaissance  supported  by  a  strong  force  to  have  obtained  it  in  any 
other  manner.  1  was  pnjsent  when  the  firing  of  a  battery  of 
artillery  was  (hrected  from  the  balloon ;  the  circumstances  were  as 
follows : — A  picket  of  the  enemy  had  established  themselves  among 
the  trees  on  the  banks  of  the  Chickahominy,  in  a  jxjsition  near 
to  the  spot  selected  for  a  pontoon  bridge  ;  it  became  of  imi)ortance  to 
dislodge  them,  as  it  was  fancied  that  they  were  strengthening  their 
position,  but  owing  to  its  being  hid  by  some  low  banks,  the  battery 
that  it  was  thought  thoy  were  making,  was  invisible.  The  balloon 
bemg  up  and  the  signals  })reconcx'rtcd,  the  battery  opened  lire,  the 
people  from  the  car  telling  the  artillerists  which  way  their  shot  were 
dropping.  The  result  of  the  operation  was  that  the  Confedeiiites  were 
driven  ifrom  their  cover ;  but  I  cannot  say  in  that  instance  that  I  was 
impressed  with  the  advantage  of  artillery'  fire  directed  from  th(»  air, 
though  there  arc  cases,  no  doubt,  where  a  balloon  might  be  similarly 
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and  profitably  employed.  For  instance  it  is  not  at  all  an  uncommon 
artillery  problem  to  breach  an  unseen  revetment,  when  an  occasional 
peep  to  see  how  the  work  was  getting  on,  would  be  most  welcome. 

In  this  country  some  experiments  on  the  subject  of  balloon  recon- 
naisances  have  recently  been  carried  out,  and  will,  I  believe,  bo  con- 
tinued next  year.  Up  to  the  present  time  two  ascents  Lave  been 
made,  with  a  view  of  determming  as  a  preUminaiy  measure,  first,  the 
value  of  an  elevated  point  of  observation ;  and,  secondly,  whether  the 
car  of  a  balloon  is  capable  of  affording  such  a  point.  Simply  with 
reference  to  the  above,  an  ordinary  balloon  would  do,  provided  a  suffi- 
ciently still  day  were  chosen ;  arrangements  were  therefore  entered 
into  with  Mr.  Coxwell  for  the  use  of  his  balloon,  the  Government  find- 
ing the  gas  and  necessary  ropes. 

The  disposition  of  guy  lines  was  the  same  as  that  which  I  have 
described  as  used  by  the  Americans. 

The  first  ascent  was  from  Aldershott,  on  the  day  of  the  Royal  review, 
which  happened  to  be  an  exceptionably  still  one,  with  hardly  a  breath 
of  air.  Under  these  favourable  circumstances  an  altitude  of  1,200  feet 
was  obtained,  and  the  balloon  was  manipulated  with  ease ;  it  took 
some  quarter  of  an  hour  to  haul  the  balloon  down  from  its  full  height, 
and  considerably  less  to  raise  it.  Practice  will,  however,  suggest  both 
quicker  and  safer  methods  of  managing  this  than  that  then  used. 

From  1,000  feet  high  the  country  lay  mapped  out  beneath  me  for 
miles,  though  the  haze  prevented  a  very  distant  view.  All  notion  of  the 
relative  height  of  ground  was  lost,  indeed  it  was  diflScult  to  recognise 
as  elevations  the  Hog's  Back  or  Caesar's  Camp,  on  which  latter  place  the 
troops  were  being  reviewed.  At  that  distance,  then  some  three  or  four 
miles,  the  movement  of  the  troops  could  be  seen,  and  the  tunes  played  by 
their  bands  distinctly  heard,  though  from  the  ground  neither  the  one 
or  the  other  could  be  done. 

During  an  ascent  from  the  Arsenal,  at  Woolwich,  the  troops  were 
sent  out  in  different  directions,  so  that  if  possible  their  positions  might 
be  made  out  from  the  balloon.  This  was  not  done,  though  I  and  my 
companion.  Lieutenant  Grover,  examined  the  ground  for  an  hour  and 
a-lialf ;  it  should  be  remembered,  however,  that  the  number  of  men  in 
each  division  was  small,  and  though  we  could  not  say  where  they  were, 
we  told  where  they  were  not,  and  the  quantity  of  ground  thus  declared 
to  be  unoccupied  was  considerably  more  than  could  be  seen  from  the 
top  of  any  ordinaiy  ten-estial  point  of  observation.  Afterwards  when 
we  were  about  a  mile  high,  having  gone  away  free,  and  somewhere  over 
the  now  docks  at  Blackwall,  we  clearly  made  out  the  troops  assembled 
on  Woolwich  Common,  preparatory  to  being  dismissed  to  then* 
barracks.  The  result  of  these  two  experiments  appeared  to  me  to 
show  that  the  manipulation  of  balloons  in  the  absence  of  wind  was 
Kimple ;  that  an  altitude  of  1,000  feet  or  less  gave  a  suflBciently  extended 
range  <>f  vision,  and  that  to  those  who  were  accustomed  to  it  there 
was  notliing  in  the  car  of  a  balloon  that  made  it  unsuitable  as  a  point 
of  observation. 

I  must  however  confess  that  reconnoitring  from  a  balloon  is  not  a 
pleasant  occui>ation,  in  fact  it  is  as  unpleasant  as  the  free  ascent  is 
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delightful,  the  least  wind  causes  the  huge  machine  to  oscillate,  and 
the  motion,  both  in  ascending  and  descending,  given  to  the  car  by 
the  unequal  action  of  the  ropes  is  disagreeable ;  the  danger,  too,  is 
much  more  in  a  partial  than  in  a  free  ascent,  and  much  caution  is 
necessary ;  the  ropes  cannot  be  made  over  strong,  or  they  would  be 
too  weighty,  and  in  the  event  of  their  breaking,  the  balloon,  relieved 
suddenly  of  so  great  a  weight,  would  shoot  up  like  a  sky-rocket, 
though  a  judicious  use  of  the  valve  would  no  doubt  prevent  serious 
consequences.  I  have  now  done  with  the  practice  of  reconnoitring 
by  means  of  balloons,  and  shall  make  a  few  remarks  on  the  apparatus 
necessary  to  effect  that  practice  successfully. 

To  be  applicable  to  military  purposes,  a  balloon  must  possess  the 
following  qualifications  : — 1st.  It  should  be  readily  available  after  the 
order  for  an  ascent  had  been  given,  and  it  should  be  capable  of  being 
used  in  any  place. 

2nd.  It  should  be  capable  of  being  used  in  any  wind  less  thait 
15  miles  an  hour. 

3rd.  The  height  capable  of  attainment  must  be  1000  feet. 
4th.  The  apparatus  must  be  able  to  take  up  two  people  at  least,. 
with  ballast  and  the  necessary  observing  apparatus. 

5th.  The  balloon  must  be  so  made  that  it  can  retain  its  gas  for  a 
reasonable  time,  viz.,  a  fortnight,  that  is,  that  at  the  end  of  that 
time,  its  ascentional  power  must  be  such,  that  it  be  still  capable  of 
being  used  with  a  reduced  weight. 

On  considering  the  above  requirements,  it  appears  to  me  that  the 
Montgolfier,  or  heated  air  balloon,  is  at  once  excluded  on  account  of  its 
necessarily  large  size,  which  would  make  it  unmanageable  in  any  but 
the  quietest  weather;  furthermore,  the  practical  details  of  the  heating 
apparatus,  and  danger  attending  its  use,  would  be  great,  though  per- 
haps not  insuperable. 

Gas  remains  therefore,  and  the  choice  lies  between  coal-gas  and 
hydrogen,  the  advantages  of  the  latter  arc  its  less  specific  gi*avity, 
which  for  present  puii3oses  is  of  great  importance,  as  with  a  given 
lifting  power,  it  presents  a  pi-oportionably  less  area  to  be  acted  on  by 
the  wind,  and  the  materials  necessary  for  its  production  are  more 
easily  available,  coal  being  a  bulky  article  to  transport,  and  otherwise 
not  found  usually  with  an  army,  while  iron  always  exists  in  every 
camp,  and  the  proportion  of  acid  necessary  to  produce  hydrogen  gas 
from  it  is  not  very  large. 

Now  a  sphere  with  a  diameter  of  30'  has  a  cubical  capacity  of 
14,000  feet. 

1,000  cubic  feet  of  air  weighs  77  lbs.,  and,  assuming  the  specific 
gravity  of  such  hydrogen  as  would  most  likely  be  used  at  '1,  1,000 
cubic  feet  of  hydrogen  would  weigh  7*7  lbs.,  and  1,000  cubic  feet  of 
coal-gas  at  '3  =  23*1.     We  have  thus 

14,000  feet  of  air  weighing 1,078  lbs. 

14,000  feet  of  hydrogen   weighing        108  lbs. 
14,000  feet   of   coal-gas   weighing       824  lbs. 
which  gives  with  hydrogen  an  ascertained  power  of  970  lbs.,  and  with 
coal-gas  754  lbs. 
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somewhat  like  a  ship  in  a  stream-way.  The  advantage  would  be 
gained,  however,  at  the  expense  of  weight,  as  the  sphere  is  the  form 
of  greatest  capacity  for  a  given  surface  ;  and  further,  of  convenience, 
as  tliere  are  considerable  practical  diflBculties  in  the  way  of  employing 
any  but  a  globular  shape,  owing  to  the  unequal  strain  on  the  netting, 
to  which  an  elongated  form  would  be  subject.  A  more  likely  scheme 
to  answer,  though,  perhaps  at  first  sight  somewhat  wild,  is  to  com- 
bine the  principle  of  the  kite  with  that  of  the  balloon,  and  so  make 
the  untoward  force  of  the  wind  correct  itself. 

Ballooning  is  yet  quite  in  its  infancy,  and  the  first  apparatus  got  ur 
for  military  purposes  would,  doubtless,  receive  many  alterations,  which 
practice  alone  could  suggest.  Still,  in  my  opinion,  it  is  even  as  the 
art  at  present  stands,  capable  of  useful  application,  and  if  it  failed  to 
answer  all  expectations,  the  failure  would  not  be  great,  nor  the 
experiment  costly. 

In  conclusion,  though  I  fear  I  have  already  overstepped  my  time,  I 
beg  to  offer  a  few  remarks  on  the  subject  of  aerial  locomotion,  whidi 
has  always  some  interest,  but  which  lately  has  attracted  cspedal 
attention  ;  Nadar  having  brought  over  a  big  balloon,  for  the  avowed 
purpose  of  collecting  funds,  with  which  to  carry  out  his  theories  of  air 
travelling,  which,  so  far  as  I  understand  them  from  his  writings,  are 
remarkably  visionarj". 

Supposing  a  hook  to  be  put  in  the  sky,  and  a  balloon  anchored  to  it, 
the  wind  would  press  on  that  balloon  with  a  force  depending  on  its 
velocity,  and  the  area  of  the  balloon. 

Now,  it  is  found  that  the  pressure  of  the  air  on  the  surface  of  one 
square  foot  is  equal  to  '005  lbs.,  and  the  pressure  increases  as  the 
square  of  the  velocity,  because  in  a  given  time,  with  double  the 
rate  of  motion,  not  only  twice  the  number  of  particles  strike,  but 
they  strike  with  twice  the  force,  hence,  at  15  miles  per  hour,  the 
pressure  would  be  1*107  lbs. 

Assuming  the  case  of  a  balloon  30'  in  diameter,  which  is  the  size  of 
the  one  I  have  spoken  of  previously,  the  area  will  be  675  feet ;  hence, 
neglecting  the  difference  which  would  be  caused  on  the  one  side  by" 
the  spherical  shape  of  the  balloon,  and  on  the  other  by  the  resistance 
of  its  cordage,  car,  &c.,  the  total  pressure  exert(^d  by  a  wind,  moving 
at  a  velocity  of  15  miles  per  hour,  would  be  742'5lb8.  Now  the  effect 
is  the  same  so  far  as  the  balloon  is  concerned ;  whether  it  be  sta- 
tionary and  the  wind  moving,  or  the  air  stationary  and  the  balloon 
moving,  which  latter  is  the  case  in  point. 

To  impart,  therefore,  to  the  balloon,  a  motion  of  15  miles  per  hour, 
would  require  a  continual  pressure  of  742*5  lbs. ;  now,  with  the  very 
lightest  possible  description  of  machinery,  and  with  that  machinery 
made  in  the  lightest  manner,  it  might  be  possible  to  construct  an 
engine,  which  would  give  a  duty  equivalent  to  742*5  lbs.  pressure, 
and  yet  be  within  the  weight  which  the  balloon  could  lift,  viz.,  970  lbs. 

At  first  sight,  one  is  apt  to  jump  at  conclusions,  and  fancy  that  the 
thing  is  done,  but  the  greatest  difficulty  is  yet  to  come ;  the  engine 
may  be  ready  to  give  the  power,  but  it  is  useless  unless  it  has  some 
fulcrum  against  which  to  act,  and  the  loss  of  power  is  so  great  ia 
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obtaming  a  fulcrum  from  the  air  alone,  as  practically  to  render  available 
only  a  very  small  proportion  of  the  power  at  command,  the  remainder 
18  consumed  in  giving  the  necessary  velocity  to  the  screw,  or  other 
machinery  used. 

This  "mil  be  readily  imderstood,  if  we  think  over  the  following  con- 
riderations:  a  corkscrew,  working  into  a  cork,  at  each  revolution 
advances  the  distance  between  two  threads ;  the  screw  of  a  steam- 
vessel  does  not,  but  for  every  ten  turns  advances,  say  only  nine  times 
the  difference  between  the  two  threads,  or  what  is  the  same  thing, 
nine  times  the  pitch  of  the  screw,  this  difference  being  called  the  slip. 
Now  this  is  owine  to  the  mobility  of  the  particles  of  water,  which 
themselves  are  dnven  back,  and  the  slip  would  increase  with  the 
facility  of  these  particles  for  motion,  or,  in  other  words  with  the 
mobility  of  the  fluid,  air  being  infinitely  more  subtle  than  water,  the 
slip,  in  place  of  being  i^^th  would  be  ^^ths  (I  am  not,  of  course,  now 
Qsmg  figures,  other  than  as  illustrations,  they  are  not  correct),  hence, 
of  &e  force  which  was  at  command,  742  lbs.,  only  76  lbs.  would  be 
available  to  drive  the  balloon,  which  would  correspond  to  a  velocity 
of  1^  miles  per  hour.  The  remainder,  6G6lbs.,  being  wasted  in 
keepmg  the  necessary  machinery  in  motion. 

That  this  reasoning  is  correct,  that  little  toy  very  clearly  shows,  which 
18  usually  brought  forward  by  enthusiastic  aeronauts  in  support  of 
their  theories,  I  mean  the  flying  top,  which  consists  of  light  vanes  fixed 
on  a  shaft,  to  which  is  given  a  rapid  rotatory  motion  by  means  of  a 
string.  While  the  rotatory  motion  is  suflBcicntly  rapid,  the  top  continues 
to  rise ;  the  vanes  may  not  be  very  mathematically  set,  but  I  doubt 
whether  any  theoretical  setting  would  alter  the  effect,  and  it  will  be 
seen  that  it  takes  a  very  strong  pull,  amounting  to  some  pounds,  to 
enable  the  machine  to  rise,  though  itself  perhaps  weighing  an  ounce 
or  two,  thus  showing  the  amount  of  power  wasted,  so  to  speak,  in 
obtaining  a  fulcrum. 

Now,  I  deduce  from  this,  that  all  theorists  who  hope  to  attain  aerial 
locomotion  by  any  combinations  of  steam-engines,  or  by  altering  the 
known  appliances  of  vanes,  screws,  &c.,  come  under  the  class  of  people 
■who  do  not  understand  their  subject.  The  real  i)oints  to  be  obtained, 
to  enable  aerial  locomotion  to  become  a  fait  accompli  are  two,  either, 
and  principally,  a  new  motive  power  must  be  discovered  which  shall 
combine  a  greater  power  with  a  less  weight,  or  some  means  must  be 
found  of  obtaining  from  the  air  a  fulcinim  as  available  as  that  furnished 
by  water. 

It  will  be  seen,  however,  that  even  with  the  assumption  I  have  made, 
I  have  got  a  speed  of  1^  miles  per  hour,  which  may  be  said  to  be  some- 
thing, and,  I  think,  that  very  i>ossibly  even  10  or  perhaps  12  miles  per 
hour,  might  b(;  got ;  but  were  that  speed  gained,  beyond  its  curiosity 
and  the  credit  attaching  to  the  first  step  in  a  new  science,  nothing 
practical  would  have  bcc^i  obtained ;  for  in  tlio  stillest  day  there  are 
currents  of  air  moving  from  10  to  15  miles  per  hour,  against  which  tlic 
balloon  could  barely  hold  its  own,  and  from  20  to  2')  miles  I  snsjK^ct 
to  be  the  more  ordinary  rate  of  the  air,  some  Inilf  mile  from  the  snr- 
face  of  the  earth. 
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If,  however,  even  in  such  a  wind,  a  rate  of  motion  of  10  miles  per 
hour  could  be  given,  it  would  render  balloon  journeys  less  hazardous, 
as  at  the  end  of  one  hour's  travelling  the  aeronaut  would  have  the 
power  of  changing  his  position  within  10  miles  on  either  side  of  a 
given  spot. 

Under  existing  circumstances  all  plans  of  doing  without  a  balloon, 
and  imitating  the  top,  may  be  put  on  one  side  at  once  as  visionary ; 
from  what  I  have  shown  above,  a  weight  of  970lbs.,  cives  an  effective 
pressure  to  counterbalance  it  of  only  76lb8. ;  hence  uie  machine  must 
fall.  Toys  have  been  made  with  springs  which  support  themselves 
until  the  springs  are  run  down,  which  toys  lead  people  at  first  sight  to 
think  the  thing  is  practical.  They  forget,  however,  that  the  little  spring 
when  wound  up  represents  the  whole  force,  wliich  has  been  put  into 
it  extraneously,  and  in  reality  has  nothing  whatever  to  do  with  the 
real  question,  unless  the  power  which  wound  up  the  springs  were  sap- 
I.)ortca  by  the  machine  itself.  If,  even  it  were  possible,  the  fearftil 
danger,  of  making  the  safety  of  the  apparatus,  depend  on  the  continuons 
action  of  a  complicated  piece  of  machinery,  would  be  such  that  few  but 
maniacs  would  make  the  experiment. 


(^kiting  SP^ieieling. 
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THE  APPLICATION  OF  STEAM  POWER  TO  THE  WORKING 

OF  HEAVY  GUNS. 

Bt  H.  D.  CuKNiNGflAM,  Esq.,  R.N. 

The  question,  "  Can  we  continue  to  work  our  hea\'y  guns  by  manual 
power?"  is  one  which  cannot  fail  to  engage  the  serious  attention  of 
artillerists,  and  is  the  one  which  has  brought  me  before  you  this 
evening.  It  is  a  subject,  too,  which  in  this  practical  age  may  possess 
a  certain  amount  of  interest  to  every  one.  My  question  is  of  course 
raised  by  the  growing  size  and  weight  of  orduance.  Already  we 
have  reached  a  gun  of  twelve  tons  in  weight,  and  in  Mr.  Keed*s  new 
ship,  the  Bellerophon,  we  arc  promised  that  a  part  of  her  armament 
shall  consist  of  600-pounders,  which  must  far  exceed  the  12-ton  gun 
in  weight  and  proportions.  And  shall  we  stop  here  ?  There  is  full 
reason  to  believe  wc  shall  not.     When  we  have  our  C00-i)ounder8  we 
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iiUsM  then  look  forward  to  the  SOO-pounders,  and  so  on  to  lOOO-poundere. 
And  heaven  only  knows  where  we  shall  then  stop.  And  then  will 
iudr:^d  apply  my  question,  if  it  be  not  already  applicable  to  gniiB 
already  in  use,  "  Can  we  continue  to  work  our  heavy  guns  by  manual 
lal>our?"  Now  this  doubt  has  not  been  raised  in  my  own  mind  alone. 
It  in  one  that  has  come  to  me  in  various  shapes  from  many  intelligent 
and  far-thinking  officers,  and  is  generaUy  accompanied  with  the 
admission,  with  reference  to  the  subject  of  my  paper,  viz.,  the  appli- 
cation of  steam-power  to  assist  in  the  working  of  heavy  guns,  "  We 
must  come  to  something  of  the  kind  at  last." 

The  question  is  not,  as  it  were,  a  gunnery  one ;  that  is,  it  does  not 
refer  to  the  science  of  gunnery ;  for  if  it  had  done  so,  I  would  not 
have  presumed  to  go  into  it,  not  being  a  practical  artilleryman.  No; 
it  is  purely  a  mechanical  question ;  and  it  is  as  a  mechanic  that  I  deal 
with  it. 

For  some  time  past  I  have  been  under  the  strongest  impression  that 
we  were  drifting  into  such  a  state  of  things,  that  more  extended 
pc^wer  must  be  appUed  to  the  mechanical  part  of  the  working  of  great 
guns.  Watching  the  rapid  growth  in  the  sizes  and  weight  of  ordnance 
during  the  past  two  years,  it  appeared  to  me  to  be  unreasonable  to 
fiuppuse  that  ordinary  manual  power  could  remain  as  the  prime  motor 
for  working  them,  and  that  the  arms  of  flesh  and  bone  must  give  way 
to  the  iron  arms  and  sinews  of  the  mighty  steam-engine.  I  own,  my 
views  have  often  been  shaken  and  discouraged  by  remarks  of  expe- 
rienced gunnery  officers,  that  come  what  change  there  may,  in  the 
w<.*ight  of  guns,  they  must  be  worked  on  board  ship  bv  seamen ;  that 
the  numl>er  of  men  must  exist  in  the  crew  of  a  fignting-ship,  and 
what  may  )x»  required  in  power  can  be  obtained  in  numbers  of  men.  But 
looking  back  on  the  experience  of  the  past  thirty  years,  and  viewing 
iUa  Ktubborn  fact  how  much  animal  power  has  yielded,  right  and  left,  to 
hUium  jx>wer,  then  I  believe  that  many  here  will  agree  with  me,  that 
lij/riifeuiing  such  opinions  by  the  past,  they  can  scarcely  be  held  to  be 

I  will  admit  personally  to  a  large  amount  of  conservative  feeling  on 
ihi.i  h<ihj<ict,  dear  as  it  must  be  to  every  Englishman,  and  would  that 
v^';  had  n'liiained  in  that  good  old  state  of  things,  when  the  weight  of 
nm  tfiiUmncM  was  such  that  the  success  of  an  action  depended  on  the 
||i<;wh  umi  binewH  of  our  gallant  seamen ;  when  a  frigate  with  56  cwt. 
ii-''ii  tin  h<^r  main  deck  was  considered  to  be  a  heavy  ship ;  when  we 
liiiil  un  nmily  steam  navy  to  draw  the  string  of  taxation  so  tightly 
tHiiiid  HiH  throats  in  the  shape  of  income-tax;  no  iron-clad  monsters 
|m  Miiii  lh<f  Hijaiiian's  pleasure  in  the  contemplation  of  liis  ship,  which 
Im  i^««'*»l  nid  tirnen  gone  by,  was  poetically  described  as  his  ideal  of 
liiiiiil  j ,  mul  or  <'ven  before  his  mistress.  But  those  days  are  gone  for 
4  Hi  i  ihiil  iron  iiionst^jr  of  revolution,  the  steam-engine,  has  changed 
iill  M»i  »ii«  lliiiiK«'  J^  ***  ^*^^  '^^^  ^^*^^  ^^^  ^^^  mighty  power  we  should 
ltau>  Itail  ii'i  ipiii-dad  ships;  without  iron-clad  ships  we  should  have 
h.^tl  iiH  tiiiiiiiniolli  ^u/iH.  Hut  the  cnistaccous  sea-monster  once  created, 
.ni>:,ji...li;«|  u  ut»w  WM  for  the  exercise  of  mechanical  and  gunner}' 
iM'irm  i',    'nu«i*(»  U'onHides  which  were  at  first  vauntingly  pointed  out  as 
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defying  the  effect  of  shot  and  shell,  and  within  whose  casemates  the 
crew  were  to  fight  unharmed,  imhurt,  must  be  pierced.  An  impulse  was 
thus  given  to  gunnery  science ;  the  talent  of  our  engineers,  and  the 
resources  of  our  iron  establishments,  were  roused  to  the  work.  Gun 
after  gun,  shot  after  shot,  have,  since  the  creation  of  the  iron -clad 
ships,  been  rapidly  progressing  upwards,  in  size,  weight,  and  tremen- 
dous effect,  imtil,  as  before  remarked,  we  have  now  arrived  at  guns  of 
12  tons  weight  actually  in  use ;  and  have  every  prospect  in  a  few 
months  more,  of  having  ships  afloat,  armed  with  600-pounders  !  But 
we  will  now  consider  some  leading  features  of  the  subject  of  the 
possibihty  of  continuing  to  work  modern  guns  by  manual  power, 
upon  the  argument  that  power  to  any  extent  may  be  obtained  by 
numbers  of  men.  Now,  every  one  who  is  familiar  with  the  operation 
of  working  broadside  guns  on  board  ships, — for  it  must  be  understood, 
it  is  with  reference  to  this  arrangement  of  armament,  I  have  hitherto 
directed  my  remarks, — that  the  space  about  and  in  the  immediate  neigh- 
bourhood of  the  gun  is  very  limited,  and  especially  so  in  the  case  of  guns 
of  the  huge  size  which  wc  are  supposed  to  be  now  treating  of.  It  will 
be  also  readily  admitted,  that  a  man  to  exercise  the  full  power  of  his 
strength,  must  have  a  certain  space  allotted  to  him ;  he  must  place  his 
body  in  a  suitable  attitude  to  call  into  play  the  full  energy  of  his 
muscles,  and  unless  he  has  the  space  for  this  purpose,  he  cannot  use 
the  full  amount  of  his  strength.  Consequently,  when  men  are  crowded 
together,  which  they  necessarily  must  be,  to  make  up  the  required 
amount  of  manual  power  for  working  one  of  the  modem  heavy  guns,  a 
very  large  amount  of  their  energy  is  diminished,  and  the  full  amount 
of  power  expected  to  be  derived  from  a  given  number  of  men  will 
surely  not  be  arrived  at.  The  amount  of  hauling  power  amongst  men 
crowded  together  will  be  seriously  affected  by  the  motion  of  the  ship. 
Every  seaman  knows  how  much  loss  of  this  power  there  is,  when  the 
ship  is  knocking  about  at  sea,  and  it  is  easy  to  account  for  it ;  much 
of  the  muscular  energy  of  the  man  is  applied  to  keeping  his  balance, 
and  hence  he  cannot  use  the  same  amount  of  strength  as  when  standing 
firmly  on  a  steady  level.  I  hold,  then,  that  the  principle  of  making 
up  power  by  numbers  for  working  heavy  guns,  is  certainly  limited  in  its 
application.  Beyond  a  certain  number  of  men,  the  extra  number  that 
may  be  applied  will  tend  to  diminish  the  muscular  power  of  the 
remainder,  and  when  dealing  with  the  tremendous  weights  that  are 
promised  in  the  shape  of  future  gims,  it  will  be  diflBcult  to  make 
up  the  required  power  by  number  of  seamen.  On  Thursday  last  I 
had  the  pleasure  of  witnessing  the  exercise  of  one  of  the  300-prs., 
a  12-ton  gun,  onboard  the  "Excellent,"  or  rather  "Illustrious,"  and 
certainly  the  facihty  with  which  the  gim  was  moved  about  much 
exceeded  my  expectation,  and  went  far  to  negative  the  impression 
which  I  had  on  the  subject,  when  the  introduction  of  such  guns  on 
board  ship  was  only  talked  of.  The  number  of  men  at  present  forming 
the  crew  of  the  gun  is  twenty-one ;  and  ten  men  on  each  side  ran  the 

fun  out.     I  did  not  see  the  gun  run  in  by  manual  labour,  as  it  was 
ring  exercise,  and  so  the  gun  came  in  by  itself,  but  I  was  given  to 
understand  that  it  could  be  dragged  in  by  the  same  amount  of  manual 
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power.  The  mechanical  appliances  for  running  the  gnns  out  consirt 
of  a  treble  block  and  double  block,  of  course  on  each  side.  Now,  tbe 
guns  on  board  the  "  Illustrious  "  can  certainly  be  only  recognised  at 
battery  guns,  that  is,  the  deck  upon  which  they  work  is  always  <m  a 
level.  The  real  practical  trial  of  working  such  guns  has  yet  to  come. 
The  question,  how  far  these  ponderous  masses  can  be  worked  up 
varying  gradients,  and  subjected  to  all  the  forces  incidental  to  heavy 
guns  at  sea,  has  yet  to  be  seen  ;*  and  it  must  be  fairly  doubted  it 
twenty-one  men,  or  half  as  many  again,  will  be  able  to  control  those 
ponderous  guns  at  sea.  Some  time  ago,  when  I  was  collecting  infor- 
mation on  Sie  subject,  I  was  informed  by  officers  in  the  "  Resistance," 
that  although  the  standing  crew  of  the  Armstrong  1 10-pr.  was  seven- 
teen men,  they  always  had  twenty-one  to  work  it  at  sea.  One 
word  more  on  this  pohit :  it  has  oft«n  been  remarked  to  me  by  officefB, 
that  they  always  dreaded  casting  loose  their  68-prs.  at  sea,  and  were 
always  deUghted  when  the  guns  were  again  secured.  If  then  tiiia 
anxiety  existed  in  regard  to  guns  of  between  4  or  5  tons  in  weight, 
how  great  it  must  be,  or  rather  will  be,  when  dealing  with  g^ns  three 
times  heavier,  with  probably  all  the  embarrassing  accompaniments 
of  wet,  slippery  decks,  a  consideration  which  must  be  added  to  tboee 
already  advanced  as  regards  the  impossibility  of  men  putting  forth 
their  full  strength  under  certain  conditions  at  sea,  and  which  I  cannot 
help  behoving,  must  impress  many  with  the  desirableness  of  applying 
such  a  power  to  work  heavy  guns,  as  will  not  be  affected  by  circam- 
stances  of  this  description. 

On  Thursday  last,  us  I  contemplated  the  captain  of  the  gun  pointbg 
and  directing  his  gun,  the  impression  came  forcibly  upon  me  that  in 
that  individual  was  vested  the  power,  and,  if  I  may  use  the  expression, 
the  inteUigcnce,  of  the  gun.  The  animal  power  on  each  side  of  the  gun 
simply  represented  ix)wer  put  at  his  command  to  move  the  gun  in  the 
direction  he  required,  and  to  execute  the  other  purely  mechanical  parts 
of  the  working  of  the  gun,  but  had  little  if  any  sympathy  in  the 
intelligent  part  of  the  operation.  Obedient  and  weU-trained  as  the 
men  were,  still  the  wishes  of  the  master-nnnd  were  not  carried  out 
with  that  prompt  mechanical  action  that  it  appeai-s  to  me  the  con- 
ditions of  modern  gunnery  require ;  and  I  must  also  add,  with  that 
^unoothnesa  that  could  be,  were  mechanical  power  used  instead  of  animal 
power.  As  the  command  was  given, — muzzle  left  or  muzzle  right,  as  the 
case  might  be, — the  result  did  not  inmiediately  follow  on  the  expressed 
wish.  The  men  had,  as  it  were,  to  gather  up  their  strength  before 
they  applied  it ;  and  evon  when  they  did  begin  to  pull,  it  was  some 
little  time  (but,  mind  you,  only  very  little,  but  still  a  little  loss  of 
time)  before  they  coxM  obtain  the  necopsarj'  harmony  of  action  to 
apply  their  strength  with  the  desired  effect.  I  noticed,  too,  that  this 
spasmodic  a})plicatit>n  of  power,  if  I  may  use  such  an  expression, 
sometimes  resulted  in  the  slide  being  dragged  beyond  the  desired 

•  The  mcaii  of  tho  ninnl>cr  of  ro\U  ytcr  minuto  of  tho  French  iron-clad  squadron  of 
flOTcn  ship0  in  lino  i;«'eather,  with  a  long  hIow  swell,  has  been  stated  to  have  been  six. 
And  tho  oxteui  iu  degrees  11*.— li.  D.  C 
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point,  and  the  reciprocating  force  on  the  other  Bide  had  then  to  be  put 
into  action  to  drag  the  slide  back.  Now,  reflecting  upon  these  obser- 
vations, it  appeared  to  me  that  they  were  grave  defects  in  the  mode 
of  working  guns,  and  altogether  inconsistent  with  the  requirement  of 
modern  gunnery.  It  is  more  than  probable  that  a  considerable  portion 
of  future  sea-fights  or  battery  engagements  (which  God  forbid,  at  the 
fiame  time,  that  such  should  ever  occur)  wiii  be  under  conditions  of 
one  or  both  of  the  engaging  bodies  being  in  motion,  and  in  rapid 
motion  too.  The  success,  then,  of  the  discharge  of  a  gun,  will  depend 
upon  the  quick  and  steady  manner  it  can  follow  a  passing  object.  It 
will  not  be  as  in  days  gone  by,  load  and  fire,  load  and  fire,  and  hit 
where  or  what  you  can,  or  nothing  at  all,  so  long  as  you  blaze  away, 
— ^a  mode  of  fight  which,  ridiculous  as  it  may  appear,  I  believe  some 
of  our  noblest  actions  were  won  by,  but  it  will  not  be  so  now  every 
one  of  our  modem  costly  bullets  must  have  its  mission  surely  selected  for  it 
before  it  leaves  tlie  cannon's  mouth.  Then,  I  maintain,  that  the  efficiency 
of  our  present  elegant  and  beautiful  arms  of  precision,  for  such  they 
must  be  styled,  must  be  impaired  by  the  palpably  defective  means  for 
the  training  of  them.  I  repeat,  those  300-poundors  on  board  the 
-**  Illustrious "  are  truly  magnificent  guns,  and  proud  as  a  nation  we 
ought  to  be  at  having  them,  and  thankful  to  those  talented  engineers 
and  all  concerned,  who  have  provided  us  with  such  fine  guns  for  the  pro- 
tection of  our  shores,  and  British  honour  and  commerce  over  the  wide 
wide  world.  And,  I  repeat,  when  I  contemplated  this  huge  cannon 
obeying,  almost  with  intelligence,  the  biddings  of  its  master-mind,  the 
captain,  belching  forth,  too,  its  iron  missiles,  and  when  done,  standing 
quietly  and  peaceably  to  have  its  iron  stomach  replenished  with  more 
(I  must  be  pardoned  for  using  the  expression)  of  its  satanic  food,  then 
there  was  only  one  thing  which  appeared  wanting,  and  that  was,  that 
that  master-mind,  the  governing  spirit  of  the  gun,  should  have  had 
more  complete  mechanical  arrangements  at  his  command  to  bring  that 
magnificent  instrument  more  sensibly  under  his  instant  will  and 
control,  and  which,  I  believe,  can  only  be  provided  by  the  application 
of  steam  power. 

I  believe  and  hope  that  Captain  Cooper  Key  will  make  every  allowance, 
if  in  my  mechanical  ardour  I  am  uttering  words  that  may  probably  be  in 
contradiction  to  his  views  on  the  subject.  I  use  the  word  ^'probably'* 
because,  although  I  have  had  the  pleasure  of  communicating  with  him 
several  times  lately,  I  cannot  say  that  I  know  how  far  he  is  disposed 
.to  go  with  me  in  this  matter.  I  have,  however,  observed  that  Captain 
Cooper  Key  is  a  true  mechanic  at  heart,  and  consequently  he  must 
not  only  sympathize  in  my  views,  but  must  also  admit  that  mechanical 
operations,  whatever  they  may  be,  must  be  executed  with  greater 
precision  by  mechanical  power  than  by  animal  power. 

And  now,  to  return  to  another  consideration  of  the  theory,  that  the 
power  for  working  heavy  guns  can  be  made  up  by  numbers  of  men. 
On  board  the  "Excellent"'  I  saw  a  piece  of  5|-inch  armour-plate  that  had 
been  pierced  through  and  through  by  a  steel  shot,  that  would  have  car- 
ried death  and  destruction  with  it  on  the  other  side.  What,  then,  is  the 
reflection  that  is  created  by  this  fact  1     Is  it  not  this  most  unpleasant 
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truth,  that  in  spite  of  all  our  vast  expenditure  of  money  to  render  shini 
impei*vious  to  shot,  bullets  and  guns  are  now  provided  to  pierce  toe 
thickest  armour-plate  yet  laid  upon  a  ship's  side ;  I  am  not  going  into 
the  question  of  armoiu:-backing8  and  such  like,  but  this  mu(m  I  wonU 
say,  that  if  we  are  to  conclude  that  ships'  sides  can  be  penetrated,  and 
that  men  within  their  casemates  will  be  liable  to  be  shot  down,  does  it 
not  suggest  the  question  whether  it  will  not  be  desirable  to  study  m 
every  possible  manner  to  fight  the  guns  of  a  ship  with  the  fewest 
possible  number  of  men  exposed.  And  surely  this  is  a  sound  tbeoiy. 
Is  it  not  the  perfection  of  good  generalship  to  do  as  much  harm  m 

rssiblo  to  your  enemy,  with  the  least  possible  hurt  to  yourself  t    Now 
hold  that  the  grouping  together  of  large  numbers  of  men  in  the 
neighbourhood  of  a  gun,  exposed  as  they  would  be  not  only  to  the 
effect  of  solid  shot  and  its  tremendous  splinter  results,  but  also  to 
shell  entering  the  port,  is  a  thing  to  be  avoided.    Imagine,  if  we  can, 
the  destruction  which  such  missiles  would  deal  amongst  a  cluster  of 
men,  and  the  helpless  condition  of  the  gun  when  deprived  of  a  large 
share  of  its  working  power,  which  with  heavy  guns,  would  be  inevi- 
tably felt   more   sensibly  in   proportion,   than   with   Hghter   guns. 
Imagine,  too,  the  exhausted  condition  which  the  remaining  men  would 
soon  bo  reduced  to,  from  the  extra  work  imposed  upon  them.    On 
reviewing  the  picture,  let  us  imagine  what  the  effect  of  a  shdl 
entering  the  port  would  be.    I  scarcely  dare  permit  myself  to  hint  at 
anything  like  a  panic  occurring  amongst  British  seamen,  yet  the  effect 
of  a  modem  shell  between  decks  of  a  ship  must  be  something  eo 
terrific,  that  you  might  almost  excuse  the  strongest  nerves  suffering 
under  such  a  trial.    Now  the  iron  men  which  I  propose  to  substitiito 
for  flesh  and  blood  wUl  be  insensible  to  all  this.    Through  shot  and 
shell,  through  carnage  and  horrors,  through  noise  and  confusion,  pro- 
vided their  vital  parts  are  not  touched,  which  is  not  possible,  unmoved 
they  will  surely  and  steadily  perform  their  part  of  the  battle.     The 
provision  of  a  few  steady  and  tried  veterans  to  load  and  direct  the 
guns  on  the  fighting-deck  (it  must  be  imderstood  that  I  provide 
sundry  mechanical  helps  to  assist  in  loading)  will  be  all  the  men  that 
will  be  exposed.     All  the  other  portion  of  the  work,  as  I  shall 
presently  explain  to  you,  will  be,  or  rather  can  be,  performed  under 
cover  on  the  deck  Imuow,  not  only  greatly  removed  from  danger,  bat 
from  also  the  witnessing  of  the  probable  tremendous  effects  of  modem 
gunnery  science.    The  amount  of  labour  required  of  the  seamen  will 
be  very  small ;  the  really  hard  work  wiU  be  performed  by  the  iroa 
men,  who  can  feel  no  fatigue,  be  the  action  ever  so  long.    Then  let  me  put 
it  to  you,  would  not  a  ship,  with  such  provision  for  fighting,  be 
immeasurably  stronger  and  capable  of  enduring  a  lengthened  actioUf 
than  the  ship  whose  powers  of  endurance  depend  on  flesh  and  blood. 
As  I  have  befoix)  observed,  my  remarks  have  been  hitherto  directed 
to  guns  worked  on  broadsides.    I  have,  however,  as  you  will  see 
by-and-by,  arranged  for  an  application  of  steam-power  to  the  working 
of  guns  in  revolving  turrets  or  cupolas.    Many  of  you  may  remember 
that  Captain  Coles  alluded  to  this  in  his  lecture  last  year,  and  said  that 
he  knew  I  was  maturing  a  plan  for  applying  steam-power  to  work 
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guns  in  his  cupolas,  which  he  considered  would  be  an  advantage. 
Now  in  this  I  have  succeeded  even  beyond  what  I  anticipated,  for  not 
only  has  the  mere  moving  of  the  gun  in  and  out  been  accomplished, 
but  other  advantages  have  been  obtained  which  are  very  important 
indeed. 

At  this  stage  of  my  paper,  I  would  call  attention  to  the  life-pre- 
serving character  of  my  designs  for  superseding  manual  power  by 
steam  power  for  SghtlDg  ships.  I  should  be  untrue  to  the  colours 
under  which  I  have  already  fought  a  mechanical  battle  for  this  object, 
and  which  I  trust,  by  God's  help,  has  been  the  means  of  saving  many 
many  lives.  If  I  did  not  admit  this  consideration  as  an  important 
element  in  my  present  undertaking,  it  is  undoubtedly  one  eminently 
calculated  to  preserve  human  life.  I  have  no  desire  to  reduce  the 
crews  of  our  ships  of  war,  although  with  the  extended  mechanical 
power  for  fighting  gims  which  I  provide,  we  cannot  hide  our  eyes  to 
the  fact  that  my  inventions  tend  that  way,  and  may  be  highly  in- 
teresting to  political  economists  for  that  reason,  still  the  power 
afforded  for  working  the  guns  with  so  few  men  exposed  to  danger  is  a 
feature  in  my  invention  which  claims  humane  consideration,  and,  let 
UR  believe,  mast  be  acceptable  on  that  account.  Those  dark  ages  are 
I  hope  and  trust,  gone  for  ever  when  the  extent  of  a  triumph  in  arms 
was  measured  by  the  length  of  the  "  butcher's  bill."  Christian  men 
and  gentlemen  now  enter  into  the  dread  science  of  war  with  different 
feelings,  and  therefore  if  war  must  be,  if  the  arbitrament  of  the 
sword  must  be  resorted  to,  then  let  us  study  to  diminish  as  much  as. 
we  can  the  sufferings  inseparable  from  it. 

But  now  to  description. 

It  is  about  two  years  ago  that  I  first  entertained  the  idea  of  applying 
steam  power  to  the  movement  of  heavy  guns.  At  starting,  the  matter 
appeared  full  of  difficulties.  In  the  first  place,  it  seemed  impossible  to 
obtain  the  necessary  direction  of  forces  without  resort  to  complicated 
machinery.  Again,  it  appeared  very  undesirable  to  introduce  any 
remarkable  change  in  the  general  arrangements  of  guns,  such  as  their 
mounting,  &c.  Whatever  I  did,  too,  it  was  highly  desirable  not  to 
reduce  the  fighting  organisation  too  much  to  a  machine  ;  that  at  least 
something  should  be  left  for  the  crew  to  do.  Indeed  the  consideration 
of  the  matter  resolved  itself  into  the  following  points : — 

First.  That  if  possible  everything  in  the  shape  of  machinery  about 
the  gun-carriage  should  be  avoided. 

Secondly.  That  the  means  should  be  such  as  to  come  within  the 
comprehension  of  seamen  to  handle,  without  the  necessity  of  having 
an  engineer  to  every  gun. 

Thirdly.  That  the  motive  means  should  be  of  the  simplest  possible 
character,  and  placed  so  low  down  in  the  ship  as  to  be  out  of  the  way 
of  shot. 

Fourthly.  That  the  form  of  carriage,  &c.,  should  be  such  as  to 
enable  the  gun  to  be  worked  by  ordinary  means,  should  any  failure 
arise  in  the  steam  power. 

Now  I  think  you  will  agree  with  me  after  I  have  described  my  plan 
to  you,  that  these  conditions  have  been  very  closely  adhered  to. 
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Two  forms  of  applying  the  Bteam  bad  to  be  considered.  One  wi4 
reference  to  ^ma  worked  in  broadsides,  the  other  as  regards  gnu 
worked  in  turrets  or  cupolas. 

As  regards  broadside  guns,  two  motions  had  to  be  arrived  at.  Oae 
a  reciprocating  rectilinear  motion,  for  the  running  in  and  out  of  the  gun, 
another  a  circular  horizontal  motion  foi  the  tmining  of  the  gun.  In 
regard  to  the  turret,  this  last  motion  was  provided  for.  an^  *^ 
numing  in  and  out  motion  alone  hud  t9  bc  piOuuced. 

Now.  I  t'iin  assure  you,  when  I  fii-st  took  the  matter  ia  hand,  I  wib 
SOreiy  puzzled  how  I  could  obtain  the  different  motions  for  the  broad- 
side guns,  without  entfring  into  cog  machinery  and  other  mechaDical 
complications,  and  thus  depart  from  the  condition  of  simplicity  which  I 
believed  could  aloiHj  give  practical  value  to  any  arrangement  of  the 
kind.     Various  were  my  plans,  and  various  were  my  failures,  until  I 
conceived  the  idea  of  going  into  the  work  on  the  millwright  piinciple 
of  shafting ;  I  determined  to  lay  shafts  along  the  deck,  iindemcadi 
the   gims ;   upon  these  shafts,   have  drums  or  windlasses ;  lead  the 
various  tackles  for  running  the  gun  in  and  out  and  training,  down 
through  the  deck,  to  and  round  these  drums  or  windlasses ;  ana  then  I 
had  the  whole  mechanical  organisation  complete  for  working  gone  by 
steam,  and  ix)S8essed,  too,  of  so  much  simplicity,  as  to  come  withm 
the  comprehension  and  ability  of  seamen  at  once  to  put  into  operation; 
we  will  now  refer  to  the  diagrams.    Plate  VI,  Fig.  1  shows,  as  yon  wiH 
see,  a  side  view  of  a  gun,  ship's  side  and  decks.     The  gun  re^ 
sents  a  300-pr.,  or  12  ton  gun,  drawn  to  sc^ale.      I  scarcely  need  the 
aid  of  distinguishing  letters  to  denote  the  various  arrangements  and 
appliances,  as  I  think  they  cannot  fail  to  be  clearly  understood  by 
practical   seamen ;  I  have   only  shown   one  tackle,   as   that  appears 
sufficient  to  illustrate  the  mechanical  arrangement  of  the  whole.    The 
gun  is  represented  as  being  run  out.     The  side  tackle,  it  will  be  seen, 
leads  through  the  block  in  the  ship's  side  in  the  ordniary  way,  bnt 
instead   of  returning  inwards  to  be   pulled  upon  by  men ;  it  goes 
through   the   dock,   to   and  round  a   windlass  on  the  deck  below; 
auothcjr  view  of  which   appears    in   Fig.  2,   8hoi\ing   also   the  two 
windlasses  or  drums  which  would  be  reiiuired  to  work  a  gun,  and  the 
necessary  number  of  ropes  for  the  operation.     In  this  Plate,  too,  an 
outline  of  an  engine  appears  placed  on   the   orlop,   and,  of  course, 
underneath  the  water,  and  out  of  the  way  of  shot,  wliich  engine  com- 
municates motion  to  the  strap  above  ;  this  also  is  put  underneath  the 
water  line.     New,  the  manner  of  operating  on  this  arrangement  ia 
this — so  long  as  the  ropes  round  the  windlasses  are  slack,  or  at  least 
no   great   strain    upon    them,    the   windlasses   revolve  within    them 
without  affecting  the  tackles,  but  directly  the  end  of  any  of  the  ropes 
is  pulled  upon,  the  windlass  instantly  nips  the  roj^  so  pulled  upon, 
which  is  dragged  downwards,  and  consequently  draws  the  gun  in  the 
direction  of  the  rope  so  dragged  upon ;  for  instance,  if  it  be  wished 
to  run  the  gun  out,  the  end  of  the  mnnhig-out  tackle  is  pulled  upon 
by  one  or  two  men,  and  the  gun  instantly  follows  it  out  to  the  port. 
Agiiin,  if  it  be  wished  to  train  the  muzzle  left,  the  train  tackle,  or  rope 
representing  it  on  the  right  side  of  the  carriage,  is  pulled  upon,  when 
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the  gim  is  tniined  accordingly.  In  the  drawing,  the  ropes  are  rcpro- 
lented  as  working  the  gnn  from  the  deck  below,  but  by  leading  them 
ip  again  through  the  deck  and  over  blocks,  the  ropes  can  be  operated 
upon  on  the  gun  deck.  My  impression,  however,  is  very  strong  in 
favour  of  working  the  guns  as  much  as  possible  from  the  deck  below, 
10  as  to  remove  as  many  men  as  possible  from  the  lighting  deck,  for 
the  reasons  before  given.  In  the  model  which  I  am  now  about  to 
ihow  you,  it  will  be  seen  that  I  lead  the  train  tackles  to  the  fighting 
deck,  but  keep  the  running  in-and-out  ones  below.  In  these  days  of 
telegraphy  there  can  be  little  doubt  but  that  communication  can  be 
tfraugcd  between  the  two  decks.  In  conclusion  of  my  description  of 
this  form  of  my  invention,  I  would  again  refer  to  the  prospect  of  its 
bem?  impossible  to  render  a  ship's  side  invulnerable  to  shot.  If  this 
Amid  be  the  case,  then  are  we  not  in  the  same  position  that  we  were 
a  the  g«x»d  old  days  of  wooden  walls,  and,  probably,  worse ;  and  may 
it  sot  become  a  question,  if  it  will  not  be  better  to  return  to  them 
again  T  Adopt  the  measures  I  now  propose,  to  expose  as  few  men  as 
paB«ble  to  danger  on  the  fighting  deck,  and  let  the  shot  go  slap 
tbough  the  ship. 

And  now  we  come  to  the  cupola.  In  this  fonn  of  mounting  and 
vorkiug  guns,  the  application  of  steam  power  in  the  manner  proposed 
by  me,  and  which  I  am  about  to  describe,  affords  great  security  to  the 
gone,  and  in  many  ways  brings  the  gun  under  such  complete  control 
as  to  encourage  the  firm  belief  that  a  gun  could,  under  these  con- 
ditk>n8,  be  worked  in  the  heaviest  weather.  Keferring  to  Plate  VII, 
Fig.  3,  you  will,  I  have  no  doubt,  be  able  to  follow  mo  without 
distinguishing  letters,  and  see  that  between  the  slides  I  place  a  steam 
cylinder  firmly  secured  to  a  plate  and  bed-piece.  The  end  of  the  piston- 
rod  works  between  and  in  strong  guide  bars,  finnly  bolted  down  to 
the  bed-plate,  over  and  upon  which  lay  the  sides  of  the  slides, 
die  ends  of  which  go  under  the  structural  part  of  the  turret.  I  am 
particular  in  calling  your  attention  to  this,  as  1  want  to  show  the 
aecnrity  which  is  given  to  the  bed-plate  by  this  arraiigeniLMit.  Now, 
from  the  end  of  the  piston  rod  are  two  connecting  rods,  the  respective 
ends  of  which  are  bolted  to  plates  on  the  fore  and  rear  chocks  of  the 
carriage.  The  steam  pipe  I  lead  up  through  the  hollow  axis  of  the 
cupola,  and  the  throttle  valve  and  I)  valve  liivers  are  conveniently 
placed  for  the  working  engineer  to  have  command  over  lx)th.  In  the 
diagram,  ft)r  the  sake  of  showing  their  existence  distinctly,  I  have 
represented  them  vertically,  but  they  probably  would  not  be  placed  in 
that  position,  but  horizontally,  as  in  the  nuxlel.  Now,  here  we  have 
the  material  arrangement  of  my  plan  for  applying  steam  f)0wer  to 
turret  guns.  The  practical  working  needs  but  slight  explanation,  for 
it  will  be  readily  understood  that  by  the  alternate?  action  of  the  valve 
lever  the  gun  is  movcnl  backwards  and  forwards  on  the  slide,  as  1 
now  j»ractically  exhibit  on  this  model.  You  will  also  perceive  that 
when  the  gun  has  been  run  out  by  the  jn'essure  of  the  steam,  unless 
the  valves  an*  reversed  it  will  remain  out ;  and,  again,  should  it  be  in 
for  loading,  when,  of  course,  it  will  be  dt'sirable  to  keep  it  in  for  that 
])urj)osc,  BO  long  as  the  steam  is  kt.'pt  on  at  the  other  side  of  the  piston. 
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the  gun  will  remain  in.  I  also  contemplate  employing  the  steam  as 
a  cushion  to  check  the  recoil.  I  cannot  see  at  present  any  practical 
difficulty  to  it ;  but  even  if  that  should  not  be  found  desirable,  I  have 
provided  a  more  powerful  brake,  or  compresser,  which  will  ser\''e  that 
purpose.  Should,  therefore,  the  steam  not  be  used  to  check  the  gun 
at  the  moment  of  firing,  the  steam  will  be  cut  o£P,  and  the  gun  will 
then  run  in  in  the  ordinary  way,  the  steam  remaining  in  the  cylinder, 
acting  most  beneficially  in  checking  recoil,  and  it  may  probably  prove 
sufficient  for  the  purpose.  I  further  contemplate  that  the  movement 
of  the  gun  will  be  so  entirely  and  completely  imder  control  that 
instead  of  using  the  sponge  and  rammer  in  the  ordinair  way,  the  gnn 
shall  be  made  to  sponge  and  ram  itself.  I  will  now  calf  your  attention 
to  the  points  of  security  and  power  of  action  which  I  obtain  in  this 
form  of  my  application  of  steam  power  to  working  guns.  You  will 
observe,  in  the  first  place,  that  in  consequence  of  the  gun  carriage 
being  tied  down  to  the  slides  by  the  two  connecting  rods,  the  secure 
way  in  which  the  guide  bars  are  bolted  to  the  bed-plate,  the  impossi- 
bihty  of  the  bed-plate  lifting  on  account  of  the  slides  with  the  gun 
on  the  top  of  them  keeping  them  down,  and  then  the  turret  itself 
keeping  the  slides  down,  that  be  the  motion  in  the  ship  ever  so 
violent,  yea,  let  the  ship  be  even  almost  reversed,  the  carriage  cannot 
bo  disengaged  from  the  sHdes.  Again,  the  power  of  working  the  gun 
in  the  heaviest  weather  and  most  turbulent  sea,  would  be  almost 
unlimited,  with  a  15-inch  cylinder,  and  steam,  say  45lbs.,  we  may 
estimate  that  a  prime  pushing  power  of  about  3  tons  would  be 
obtained,  which  I  think  we  may  calculate  would  be  sufficient  to  start 
the  gun  and  diive  it  up  a  considerable  incHnation.  Thus  then  in  the 
heaviest  weather,  so  long  as  the  steam  were  up,  which  could  be 
accomplished  quickly,  as  it  would  not  require  a  very  large  steam 
generator,  the  guns  could  be  securely  and  surely  worked. 

And  now,  before  closing,  I  would  remark  that  soon  after  I  had 
taken  up  the  consideration  of  this  subject,  I  discovered  that  the  ques- 
tion did  not  rest  with  the  mere  moving  the  guns  about,  that  the 
increased  weight  of  projectiles,  and  other  considerations  regarding  the 
growth  in  the  size  of  ordnance  pointed  out  the  necessity  of  a  reorgani- 
zation of  all  mechanical  armaments  for  working  guns,  from  the 
magazine  upwards.  I  was  irresistibly  drawn  into  this  ;  one  thing  led 
to  another,  until  I  could  cover  the  table  with  models  of  designs  for 
the  service  of  shot  and  powder,  training  of  guns,  checking  the  recoil 
of  guns,  means  for  lowering  and  raising  the  level  of  guns  in  cupolas, 
and  many  other  details  relating  thereto,  all  of  which  are  now  officially 
under  the  consideration  of  Captain  Cooper  Key,  and  all,  if  not  most 
of  them,  must  be  adopted  in  some  shape  or  an  other.  It  would  have 
been  impossible,  however,  to  have  included  them  in  the  present  paper, 
I  have,  therefore,  strictly  confined  myself  to  the  text  of  it,  viz.,  "  the 
application  of  steam  power  to  the  working  of  heavy  guns." 

Rear- Admiral  Halbted  :  I  should  like  to  ask  Mr.  Cunningham  one  question.  I 
do  not  know  whether  he  has  included  the  working  of  the  cupola. 

Mr.  CcTNiriKOHAM :  No ;  I  have  confined  myself  simply  to  the  question  of  working 
guns. 
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Admiral  Ha.L8ted  :  I  hope  vou  will  give  your  attention  to  that. 

Mr.  CuxirnrGHAM :  I  hare  done  so. 

Admiral  Halbtkd  :  Because  it  is  a  thing  still  more  ineritable  than  the  other. 

Mr.  CuinriNOHAM :  I  hare  done  so ;  but  this  erening  I  have  confined  myself  simpi j 
to  the  working  of  the  gun.  I  think  I  haye  also  mA&  a  great  improyement  in  the 
workiii^  of  the  cupola. 

Admiral  Halbted  :  I  think  tou  are  hitting  the  right  nail  on  the  head  veiy  hard, 
anddriTing  it  Tenr  considerably  home,  no  doubt,  whether  for  broadside  guns,  or  cupola 
guns ;  but  there  is  the  further  consideration,  which  I  hare  referred  to.  It  is  qmte  a 
eoosideration  as  to  whether  the  cupola  ressel  of  the  Danes,  which  they  haye  had 
■noe  Juno  last,  the  double  cupola  yessel,  which  probably  is  now  yery  hard  at  work  at 
Alien,  whether  she  should  not  haye  been  fitted  with  steam  to  work  her  cupolas ;  it  will 
ineyitably  come  to  that. 

Mr.  CuNNiKOHASC :  Capt  Coles  reports  so  &yourably  upon  the  manner  in  which 
ha  can  moye  tlie  turrets  in  the  "  Boyal  Soyereign,'*  with  manual  power,  that  although 
I  bad  proyided  a  simple- arrangement  for  moying  the  turrets,  the  result  of  his  cog- 
BAehiniery  seems  to  be  so  yeir  good,  that  I  haye  not  gone  on  with  mine. 

Admiral  Halstsd  :  Already  I  think  the  working  of  the  gun  in  the  cupola  giyes 
immense  power  to  it.  I  may  mention  that  he  (Capt.  Coles)  ultimately  contem- 
plates employing  steam ;  but  at  present  he  is  content  with  putting  the  thing  forth  on 
the  origimJ  system,  by  employing  manual  labour.  I  am  sure  you  will  nye  all  the 
assistance  you  can,  bemuse  I  think  that  the  cupola  is  the  true  ship  of  the  future. 

Capt.  Chads,  B.N. :  You  will  keep  the  shaft  shown  in  Fig.  2,  and  which  works 
under  the  gun,  along  the  deck,  going  tnroughout  the  action  ;  you  hold  on,  I  suppose, 
when  you  want  to  work  it  ? 

Mr.  CuKimroHAM :  Yes ;  and  that  shaft  is  always  going  round  throughout  the 
setion. 

Copt.  Chads  :  Does  one  engine  work  the  whole  of  the  broadside  guns,  or  haye  you 
•  number  of  small  donkey-engines  ? 

Mr.  Ctkningham  :  Supposing  we  are  dealing  ynth  yessels  with  eight  guns  on  each 
flBde,  we  should  haye  two  engines,  one  at  each  end  of  the  batteiy,  or  two  engines 
funid-ships,  connected  with  each  other  by  a  shaft. 

Oapt.  Chads  :  Do  all  your  tackles  go  to  one  shaft,  your  side  tackle  and  your 
tackle  for  training  the  gun  ? 

Mr.  CrNKiyoHAM :  Yes. 

Capt.  Chads  .  That  may  be  ingenious  in  the  model,  but  I  do  not  see  how  it  can 
work  in  practice.    I  do  not  see  how  you  could  take  all  your  tackles  to  one  shaft. 

Mr.  CvwiyQRAM.  here  worked  the  model,  to  show  the  possibility  of  its  being 
done. 

Oapt.  Chads  :  How  many  tackles  haye  you  at  work  ? 

Mr.  Cuy>'iNOHAM :  I  propose  to  take  the  present  form  of  carriage,  which  I  fancy 
will  be  the  one  adopted  in  heayy  guns.  In  this  form  of  carriage  you  hare  two  fiilcri 
for  your  two  tackles.  I  am  obliged  to  giye  new  names  for  them.  I  call  them  my 
mnning-in  tackle,  and  my  runninj?-out  tackle.  I  ayail  myself  of  this  carriage  to  ob- 
tain means  for  working  one  tackle  for  running  in,  and  one  for  running  out. 

Capt.  Chads  :  Do  lul  of  those  four  go  to  one  shaft,  and  do  all  four  remain  on  that 
one  siinfl  all  the  time  ? 

Mr.  Cunningham  :  Yes ;  but  you  will  understand  when  the  falls  are  slack,  the 
windlasses  reyolye  inside  the  rope  without  affecting  the  tackles.  As  you  see  I  am 
turning  this  windlass  round,  it  does  not  affect  the  tackle  at  all ;  I  haye  one  or  more 
men  to  each  fall,  and  I  call  them  the  running-in  and  running-out  tackle. 

Major  Leahy,  R.E.  :  You  say  you  might  have  one  or  more  men  to  each  full ;  sup- 
posinp,  however,  that  in  action,  the  gun  was  being  run  up,  and  that  by  accident,  both 
tminin<;  falls  were  worked  at  the  same  time,  would  not  that  create  confusion  ? 

Mr.  CrxNiNGHAM  :  I  think  the  result  of  that  would  be,  that  the  one  who  holds  on 
the  bc'st,  would  drag  tlie  falls  out  of  the  other  man's  hand. 

Major  Leahy:  Talking  of  the  gun  being  under  the  immediate  control  of  the 
captoin,  1  doubt  whether  the  men  working  down  below  would  really  be  under  the 
immediate  control  of  the  captain  during  the  heat  of  an  action  ? 
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Mr.  CuNioNQHiM :  Some  syetem.  of  oommunication  must  be  established  between 
the  two  decks  ;  and  as  I  mentioned  in  my  paper,  I  have  no  doubt  in  these  dajs  that 
some  system  will  bo  devised.  I  have  alreaaj  a  plan  for  communicating  with  the 
two  decks,  which  I  think  might  easily  be  adopted,  because,  in  communicating  with 
the  engine-room  now,  there  is  no  difficulty  at  all. 

Major  Leahy  :  In  fighting  the  gim,  you  must  remember,  that  there  is  a  great  deal 
of  excitement. 

Mr.  CuKKiNGHAM :  If  you  found  any  difficulty  at  all,  you  could  bring  the  wholt 
of  your  tackle  on  the  upper  deck,  and  haye  the  whole  of  your  men  under  the  im- 
mediate control  of  the  capt«in. 

Major  Leahy  :  The  next  point  I  wish  to  come  to  is  this,  you  must  haye  a  certain 
number  of  men  on  the  fighting-deck  to  load  the  gun.  A  six  hundred-pounder  would 
require  a  certain  number  of  men  to  load  it ;  I  do  not  know  how  many. 

Mr.  Cunningham  :  I  do  not  wish  to  cut  down  the  number  yery  dose,  but  I  calcu- 
late that  the  twelye-ton  broadside  gun  would  haye  six  men  on  the  fighting  deck.  It 
would  not  take  more,  and  that  would  be  a  great  reduction ;  for  that  gun  will  require, 
at  least,  thirty  men  to  work  her  at  sea.  And,  of  course,  if  you  can  take  24  men 
away,  it  woidd  be  an  immense  gain. 

Major  Leahy  :  Quite  so  ;  but  you  must  haye  at  least  six  to  load  and  ram  home. 

Mr.  CrNNiNOHAM  :  You  will  understand  that  I  provide  great  assistance  for  loading 
the  gim  in  the  plan  which  I  have  before  alluded  to,  and  for  conveying  the  projectile 
to  the  mouth  of  the  gun.  I  have  provided  plans  for  that,  and  also  for  the  conveymoe 
of  the  powder.  The  weight  of  the  powder  is  not,  however,  so  important  as  the  pro- 
jectile, which  is  certainly  the  most  important  thing,  because  it  is  immensely  heavy. 
With  regard  to  the  spherical  shot,  two  men  can  mani^  that  easily  enough.  I  lay 
easily  enough,  but  they  are  obliged  to  land  the  shot  on  the  plate  in  front  of  the  gan» 
and  it  requires  a  great  effort  to  do  it,  but  still  it  is  done,  but  with  the  elongated  shot 
it  is  quite  another  affair. 

Major  Leahy  :  It  appears  to  me  that  you  must  have  a  certain  number  of  men  on  the 
fighting  deck  to  load  the  gun,  and  that  the  gun  will  be  more  under  the  control  of  the 
captain  by  having  the  men  to  work  the  tackle  on  the  same  deck.  I  apprehend  thefe 
wUl  be  a  difficulty  in  getting  it  under  complete  control  by  having  the  men  to  work 
it  on  the  under  deck. 

Mr.  Cunningham  :  You  can  lead  the  tackle  up  through  this  deck  by  simply  having 
another  block. 

Major  Leahy  :  Haveyou  thought  of  applying  the  system  to  a  fixed  battery  ? 

Mr.  Cunningham  :  Yes ;  the  only  difficulty  is,  that  in  an  extended  battel^  vou 
will  require  such  long  shafting.  I  fancy  the  system  is  more  appUcable  to  ships  than 
it  is  to  batteries,  unless  in  the  case  of  such  compact  forts  as  those  building  at  Spithead, 
where  the  guns  vnjil  be  close  together ;  and  then  I  dare  say  the  shafting  might  easily 
be  carried  through. 

Major  Leahy  :  I  do  not  think  it  should  be  assumed  that  we  shall  not  improve  the 
carriage.  I  think  that  it  is  very  desirable  in  an  arrangement  of  this  kind,  when  you 
commence  to  apply  machinery  to  a  gun,  to  consider  whether  you  cannot  so  apply  it  as 
to  pivot  the  gun  at  the  muzzle.  Of  course,  in  using  these  largo  gims,  if  you  can 
apply  mechanical  power  so  as  to  give  elevation  and  depression  of  the  gun  as  well  as 
training,  it  will  be  a  great  point  gained. 

Mr.  Cunningham  :  In  the  12-ton  guns  on  board  the  "Excellent"  there  is  a  beau- 
tiful plan  for  elevating  and  depressing.  I  had  myself  devised  a  plan,  but  I  have  given 
it  up  in  favour  of  that  plan.  It  consists  of  a  rachet  working  inside  the  brackets  of 
the  carriage.  It  is  very  quick  in  its  motion  ;  one  man  can  elevate  and  depress  the 
gun  with  the  greatest  ease.  There  has  been  one  thing  adopted  with  these  heavy  guns 
which  assists  the  operation ;  they  are  poised  better  than  the  old  guns,  and  there  is 
not  so  much  preponderance  of  weight  at  the  breech. 

Major  Leahy  :  So  long  as  you  pivot  from  the  trunnion  instead  of  from  the  muzzle, 
you  must  provide  a  larger  port  than  you  would  otherwise  require  ;  if  you  could  pivot 
the  gun  from  the  muzzle  you  could  reduce  the  size  of  the  port.  It  is  a  matter  that 
has  been  under  the  consideration  of  some  persons,  and  plans  have  been  proposed  for 
pivotting  gims  at  the  muzzle. 
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Orat.  Jaspss  Selwtn,  R.N. :  I  haye  the  greatest  pleasure  in  rising  to  give,  as  the 
fint  tbing,  a  due  tribute  of  praise  to  Mr.  Cunningham,  and  to  say  uiat  I  am  sure  it 
ii  Ae  eonviction  of  e^erj  one  who  has  been  listening  to  him,  that  he  has  not  fallen 
from  the  fame  he  has  so  justly  acquired  in  other  directions  of  saving  labour.     He 
has  shown  us  a  most  ingenious  and  practical  mode  of  doing  that  by  simple  machinery 
wbich  it  had  been  often  supposed  could  only  be  effected  by  complicated  machinery. 
It  is  true  that  there  still  remains  the  objection,  which  I  am  sure  he  won't  underrate, 
that,  if  shot  come  in,  no  matter  how  simple  the  machinery,  yet  it  is  liable  to  destruc- 
tkm ;  therefore  it  would  not  be  wise  to  abandon  the  armour  when  we  increase  the 
dflliixcy  of  our  machinery,  or,  on  the  other  hand,  to  rely  entirely  on  any  machinery. 
In  a  great  measure  this  has  been  attended  to  here.     I  regard  it  as  one  of  its  chief 
excellencies  that  you  can  apply  the  ordinary  tackle  to  these  guns  in  case  of  the 
mechanical  appliances,  which  he  has  explained  to  us,  being  destroyed  by  a  shell  or 
spherical  shot,  which  we  are  beginning  to  learn  make  no  more  account  of  five  or  six 
inches  of  armour-plate  than  the  old  cast-iron  shot  did  of  the  wooden  ships.     Mr.  Bes- 
semer has  promised  us  nine  inches  of  armour-plate,  if  we  will  only  consent  to  use 
iteel  for  our  ships  instead  of  iron.    Therefore  I  think  Mr.  Cunningham  may  still 
continue  to  believe  in  the  efficacy  of  armour-plates  to  keep  out  shot.    That  he  should 
eeonomiso  the  risk  to  life  is  a  most  delightful  circumstance  to  cTery  Christian.    It  has- 
been  done  by  him  to  a  very  great  extent  in  the  reefing  of  sails  aloft ;  he  is  now  pro- 
ceeding to  carry  out  the  system  below.     I  have  a  few  w^ords,  bowerer,  to  say  about 
ite  adaptation  to  the  cupola.     In  the  first  place,  I  say  that  the  steam -pipe  must  neces- 
wanij  nare  a  moveable  joint.     It  must  come  up  through   the  central  shaft  of  the 
enpolBi  and  as  the  cupola  is  trained  round,  you  will  see  me  steam-pipe  must  neces- 
Stfiljmore  round  in  its  gland.     Now,  the  working  of  the  cupola,  however  it  may  he 
made,  is  yet  a  serious  question ;  and  it  is  open  to  doubt,  whether  that  joint  could  be 
eAciently  kept  water-tight  during  the  roll  of  the  vessel  and  the  working  backwards 
■ad  forwards  of  the  heavy  gun.     I  am  sure,  however,  that  with  Mr.  Cunningham's 
meehanical  skill,  he  will  not  leave  that  point  unattendied  to.    The  next  thing  is  with 
ies|>ect  to  the  cupola.     I  do  not  think,  though  some  of  my  seniors  have  praised  it, 
tbnt  it  is  the  thing  of  the  future,  simply  for  the  reason  that  you  must  fire  through 
jour  own  decks  in  many  instances.    If  your  ship  is  heeling,  there  is  no  jpossibility  of 
firing  on  a  level  from  a  large  ship  with  your  cupola  in  the  oeutro  without  firing 
through  your  own  deck.    Secondly,  the  cupola  adopts  and  insists  upon  the  prindplo 
of  putting  a  very  few  eggs,  and  those  of  a  large  size,  into  one  basket.     It  cannot  be 
cheap  to  make  a  vessel  of  6,000  tons  to  carry  six  guns,  however  big  they  are.     You 
nuT  put  the  same  number  of  guns  into  a  smaller  vessel  and  adopt  those  appliances,, 
as  1  nave  no  doubt  will  be  adopted,  and  you  will  not  require  so  large  an  expenditure. 
I  think  tliat  the  public  would  bo  very  ill-pleased  to  hear  that  half  a  million  of  money 
had  been  lost  in  running  after  a  "  Monitor "  over  shoals  on   the  American  coast. 
The  method  of  working  guns   by  communication^   of  which   Mr.  Cunningham  has 
spiAen,  seems  to  me  to  present  one  of  its  greatest  difficulties,  if  we  leave  out  the- 
oonsideration  of  gun-cotton.     If  we  get  rid  of  the  smoke,  as  gun-cotton  promises  to 
do  for  us,  then  pointing  the  gim  becomes  possible  which  it  is  not  now ;  for  the  finest 
sights,  and  the  most  careful  man,  and  the  most  accurate  pointing  arc  all  thrown 
away  when  once  you  get  into  broadside  action.     If  we  get  gun-cotton,  then  pointinji^ 
amy  come  into  play,  and  have  its  due  weight,  and  in  that  case  accurate  and  rapid 
communication  between  the  captain  of  the  gun,  whom  Mr.  Cunningham  has  fitly 
said  is   the  intelligence  of  the  gun,  and  his  subordinates  is  absolutely  necessary. 
Electricity  would  be  scarcely  attainable  for  such  a  purpose.     It  is  true  that  the 
captain  of  the  sliip  may  communicate  intelligence  by  means  of  electricity,  as  has> 
been  beautifully  done  by  Mr.  Gisbonic  ;  but  I  should  be  sorry  to  tru^t  to  that 
b^ond  a  certain  limit,  arising  from   that  of  which   I    have   been   speaking — the 
delicacy  of  the  machinery.      It  applies  equally  to  the  electric  batteries  ;  because  as 
you  are  all  aware  the  wires  may  bo  very  easily  severed  by  splinters,    and  your 
communication  then  comes  to  a  stand-still.      Therefore,  you  cannot  entirely  trust  to 
that,  and  some  more  simple  means  is  rt*quired  for  that  purpose,  as  well  as  for  the 
training  of  the  gun.      Tliere  is,  of  course,  also  a  difficulty  arising  from  the  captain  of 
the  gun  being  separated  from  his  men  ;  lie  does  not  sco  what  id  happening  below,  il* 
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a  shot  comes  in.  I  utterly  deny  that  in  anj  armour-plated  yessels  that  we  haye,  or 
that  the  French  have,  rolling,  as  Admiral  Paris  describes  them,  six  or  seyen  times  a 
minute  exposing  manj  feet  of  undefended  bottom,  I  utterly  deny  that  there  is 
any  security  Whateyer  against  shot.  I  won't  say  against  all  shell,  the  armour- 
plates  are  safe.  Mr.  Whitworth  has  demonstrated  that  they  may  be  pierced  ;  but  I 
attach  yery  Uttle  importance  to  that,  because  if  a  spherical  steel-shot  is  capable 
of  breaking  any  large  portion  of  an  armour-plate  into  fragments,  that  is  quite 
as  formidable  as  any  sheU  that  can  be  projected  through  armour-plates.  The  general 
praise  I,  as  a  nayal  officer,  beg  to  give  to  the  whole  arrangement  is,  therefore,  qualified 
by  yery  few  and  unimportant  matters  ;  and  I  am  quite  sure  that  I  may  sit  down  fully 
ftware  that  Mr.  Cunningham  will  bring  much  ereater  sciente  and  skill  to  the 
eUminating  of  those  difficulties  than  I  could  possibly  suggest. 

Commander  Colomb,  B.N. :  Is  it  necessary  to  keep  the  drums  of  the  shaft  polished 
on  which  those  ropes  are  run  ?  Because  they  are  obliged  to  keep  them  polished  in 
using  them  for  hauling  up  timber  and  matters  of  that  sort ;  and  a  yery  little  rough- 
ness is  sufficient  to  give  mction  to  hold  the  rope  when  not  intended. 

Mr.  Cunningham  :  No  ;  I  should  think  not. 

The  Chaibhan  :  It  is  a  question  of  detail,  and  yery  simple. 

Commander  CoLOMB  :  With  reference  to  the  rcyolying  joint,  I  do  not  think  we  need 
fear  about  that,  seeing  that  Penn's  oscillating  engines  do  a  yery  great  deal  of  work 
upon  the  same  principle. 

The  Chaieman  :  I  think  the  subject  before  us  a  yery  important  one.     It  is  quite 
clear,  that  with  such  yery  heayy  guns  there  will  be  very  great  danger  where  ships 
roll  so  fast  and  so  far ;  and  it  is  desirable  to  have  something  more  specific  and  trust- 
worthy than  mere  manual  labour.    Of  course,  difficulties  will  arise  in  every  mechanical 
arrangement ;  but  the  question  to  consider  is  whether  the  difficulties  you  have  to 
contend  with  at  present  are  not  greater  ?      It  appears  they  are.      I  have  often  found 
it  myself;  and  we  all  know  yery  weU,  from  the  experience  of  the  experimental 
squadron,  that  the  men  lost  entire  control  over  the  guns.     They  turned  quite  round, 
upset,  and  did  all  sorts  of  things  when  the  ships  were  rolling.     It  was  not  simply 
the  fault  of  the  carriage  itself.      Though,  with  a  different  description  of  carriage, 
the  same  thing  could  not  precisely  occur  that  occurred  in  this  instance,  still  the 
gun  would  get  beyond  the  entire  control  of  the  men.      I  think  that  much  less 
difficulty  would  arise  from  this  plan  of  Mr.  Cunningham's  than  from  those  mentioned ; 
but  at  the  same  time  I   am  of  opinion  that  tb^  is  a  question  which  ought  to  be 
considered,  whether  we  are  not  taking  too  much  for  granted  in  supposing  that  it  is 
necessary  to  have  such  very  large  guns.     I  am  quite  sure  of  this,  that  it  would  be 
much   more  important  if  the  pubHc  mind  were  set  in  the  direction  of  making 
smaller  guns  more  efficient.      I  am  quite  sure  that  they  vrill  do  more  than  has  been 
done.     We  see  in  the  case  of  Mr.  Whitworth,  with  his  small  calibre,  what.yery 
great  work  he  does.     I  believe  that  the  arguments  that  we  have  heard  here,  about 
the  great  eflfectiveness  of  the  large  caUbre  guns  is  a  mistake.      I  am  confining  myself 
simply  to  the  charge  as  it  was  illustrated  by  Sir  William  Armstrong  and  Mr.  Baehlev 
Britten,  the  latter  of  whom  was  arguing  the  surperiority  of  his  gun  over  Sir  William 
Armstrong's,  by  showing  that  the  calibre  was  larger  ;  and,  therefore,  that  he  got  a 
larger  surSuje  for  the  charge  to  bo  acted  upon.     But  if  he  did  get  a  larger  surface,  he 
got  a  larger  charge  to  destroy  his  gun.     A  large  portion  of  the  greater  effectiveness  of 
Whitworth's  gun  arises  from  the  fact  that  he  has  got  a  large  charge  which  takes  a 
long  time  to  exert  its  power,  and  gets  greater  effective  power  without  injury  to  his 
gun.     If  that  principle  were  applied  to  guns  of  small  calibre,  it  would  not  be  neces- 
sary to  introduce  these  very  large  guns.     And  the  same  objection  occurs  with  respect 
to  the  very  large  guns  that  are  to  be  in  the  cupola,  where,  as  has  been  said  by  Captain 
Sehwn,  "  you  have  all  your  eggs  in  one  basket."     We  have  seen,  in  America,  the 
disadvantage  of  having  only  one  gun  in  a  vessel.   When  it  gets  out  of  order,  then  the 
crcat  vessel  is  entirely  disabled.    I  believe  it  is  much  better  to  have  a  larger  number  of 
chances.  The  vessels  would  then  be  much  more  effective,  and  you  would  get  a  greater 
result  by  a  vessel  armed  with  a  number  of  small,  but  still  effective   guns,   than 
you  would  possibly  obtain  by  a  few  guns  of  a  much  larger  calibre.      Furthermore,  it 
IS  a  very  important  consideration,  that  the  smaller  the  gun  is,  the  greater  probability 
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there  is  of  its  long  life.  This  is  a  yery  essential  point.  In  proportion  as  you  get 
larger  g^ons  you  increase  your  difficulty  of  endurance.  I  am  sure  you  will  aUow  me 
to  return  your  thanks  to  Mr.  Cunningham  for  his  yaluable  paper.  Like  all  pioneers, 
his  work  will  expose  him  to  a  kind  of  target  practice  in  the  way  of  cavils,  objections, 
and  difficulties  that  will  be  raised  ;  but  he  is  entitled  to  our  great  praise  for  having 
devised  the  system,  and  still  greater  praise  that  he  has  maturea  it  so  far  as  he 
has.  In  closing,  it  just  occurs  to  me  to  ask  whether  you  think  the  action  of  the 
recoil  is  so  sudden  mat  it  would  not  be  liable  to  damage  your  piston-rod  and  injure 
your  gear? 

Mr.  CuNNiiroHAic :   The  guide-bars  within  which  the  piston-rod  works',  are  tied 
down  so  securely,  that  the  rod  could  scarcely  be  injured  by  the  recoil. 
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ON  ARMOURED  OR  IRON-CLAD  SHIPS— THEIR  ADVANTAGES 

AND  DEFECTS. 

By  Captain  Jasper  Selwyn,  R.N. 

It  will  be  my  task  to-night  to  lay  before  you  some  remarks  on  th( 
great  change  which  is  now  in  progress  in  the  nature  of  those  vessels 
by  means  of  which  naval  warfare  is  carried  on — the  true  walls  of  01c 
England,  whether  built  of  wood  or  iron,  whether  scientifically  propellec 
by  steam  or  driven  less  certainly  by  the  winds  of  heaven. 

Great  errors  are,  imfortunately,  the  almost  certain  concomitants  o: 
gi'eat  and  sudden  changes  of  system,  but  it  is  the  pro\4nce  of  science 
to  take  early  note  of  such  eiTors,  and  to  prevent,  if  possible,  theii 
recurrence ;  therefore,  I  am  about  to  give,  so  far  as  I  am  able,  a  due 
weight  to  the  advantages  to  be  derived  fn^m  armour-plating  and  othe] 
changes,  but  more  especially  to  note  the  defects,  ascertained  or  theo 
retical,  which  may  retard  the  speedy  reconstruction  of  our  navy,  oi 
render  it  unduly  expensive. 

It  is  always  more  pleasant  to  be  able  to  give  praise  than  to  be  com 
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polled  to  blame,  and  I  shall,  therefore,  coramence  by  acknowledging  the 
great  progress  which  has  been  made  in  the  construction  of  armour-plated 
vessels  since  the  days  of  the  "  Meteor  "  and  "  Trusty,"  and  particularly 
the  great  improvement  in  certain  qualities,  as  shown  in  the  "  Belle- 
rophon."  The  "  Meteor  "  and  "  Trusty  "  class  were  little,  if  at  all, 
less  awkward  under  their  load  than  some  of  the  extraordinary  craft 
with  which  our  transatlantic  cousins  have  astonished  and  amused  all 
who  know  what  naval  structures  ought  to  be.  .  The  Americans  had,  it 
is  true,  a  peculiar  work  to  do,  in  their  great  rivers,  and  along  their 
shallow-water  shores,  and  we  suppose  they  are  satisfied  with  the 
very  pyecnliar  structures  which  they  built  to  do  it,  but  we  should  be 
sorry  to  see  any  imitation  of  them  in  England,  for  whatever  else  the 
**  Monitors"  may  answer  for,  it  is  certain  that  they  will  not  do  for  the 
ocean. 

The  advantages  which  should  be  obtained  from  an  iron-clad  vessel 
are  evidently,  if  she  is  worth  building  at  all,  an  absolute  resistance 
to  shell,  and  considerable  resistance  to  shot.  More  than  this,  no 
vessel  is  fit  for  war  if,  when  rolling  or  heeling  over,  shot  and  shell  can 
be  sent  through  her  bottom,  and  so,  or  by  a  blow  from  a  ram,  she  may 
be  immediately  sunk. 

Unhappily,  shot  are  little  less  destructive  than  shell  whenever  they 
do  pierce  iron  plates,  for  the  number  of  pieces  into  which  the  interior 
part  of  the  plate  is  driven,  together  with  the  rivets,  nuts,  bolts,  Ac, 
form  a  species  of  langridge,  the  effect  of  which  is  not  less  to  be  feared 
in  a  crowded  deck  than  that  of  the  most  formidable  shell. 

^low,  I  believe  that  no  one  here  will  wonder  that  I  should  have  been 
puzzled  to  find  out  many  other  advantages  than  those  I  have  stated 
as  theoretically  obtainable  from  armoured  ships.  They  are  certainly 
not  more  comfortable  to  live  in,  and  undoubtedly  they  cost  much  more 
than  any  previous  form  of  vessel.  AVhere  wood  backing  is  used  it  is 
doubtful  if  they  are  much  more  exempt  from  decay,  while  it  is  quite 
^established  that  they  are  much  more  "  lively,"  and  "  liveliness  **  means 
disintegration,  when  it  is  used  to  express  the  rapid  motion  of  a  vessel 
at  sea. 

And  even  when  wholly  constructed  of  iron,  there  is,  as  I  shall 
presently  show,  an  insidious  force  at  work  which  mocks  the  puny 
efforts  of  man  to  give  the  character  of  real-  durability  to  any  of  his 
structures.  I  speak  of  electricity,  whose  effects,  though  they  cannot 
be  entirely  prevented,  may  yet,  by  care  and  attention,  be  considerably 
diminished.  As  then  it  appears  that  the  principal,  if  not  the  only, 
advantages  of  armoured  ships  are  those  which  I  Jiave  alluded  to,  it 
behoves  us  to  inquire  whether  we  have  got  the  greatest  obtainable 
measure  of  them  for  our  money.  The  accompanying  Plate  VlII 
shows  the  size,  power,  and  armament  of  25  vessels  with  the  thickness 
of  plating,  baclang,  &c.,  to  each. 

First.  Do  existing  armour  plates  up  to  5^  inches  give  us  entire 
protection  against  shell  t  I  think  it  may  safely  be  asserted  that  they 
do, — ^for  though  Mr.  Whitworth  has  been  able  to  puncture  armour  with 
riiell,  no  shell  effects  followed,  for  none  of  the  pieces  pierced  the  lining 
of  the  vessel. 
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But  there  is  no  doubt  whatever  that  a  p^pperly-constructed  smooth- 
bore gun,  or  a  rifled  gun  capable  of  firing  £(t)herical  steel  shot,  con  be 
made,  of  no  greater  calibre  than  the  8-in(Ui,  which  will  drive  lis  dwt 
through  any  5l-inch  plate,  however  backed  by  wood.  It  may  be  said  that 
no  effect  like  this  has  yet  been  produced,  I  answer  that  a  fair  inference 
may  be  drawn,  that  if  the  110-pounder  smooth-bore  could  do  what  ft 
did  at  Portsmouth,  with  such  a  charge,  then  a  gun  (of  steel  or  aUoy]^ 
capably,  without  injury,  of  firing  a  full  third  of  the  weight  of  its  m 
as  a  powder  charge,  ought  to  and  probably  will  do  what  is  hen 
claimed.  At  any  rate  an  increase  of  calibre  to  9-inch  or  lO-indv 
which  is  by  no  means  impracticable  even  for  broadside  guns,  will  give 
us  all  the  power  requii^  to  penetrate  5^-inch  plates.  In  short,  itil 
almost  certain  that  except,  perhaps,  the  ''  Bellerophon,"  no  ship  nov 
built  or  building  could  resist  such  an  attack  even  from  single  guns,  hi 
less  from  a  broadside  concentrated  on  a  single  plate ;  and  I  do  com- 
plain, that  not  only  has  not  proper  attention  imtil  lately  been  given  to 
the  effects  of  smooth-bore  guns  and  spherical  steel  shot,  but  that  no 
experiment  has  been  yet  tried  which  gives  any  idea  of  what  would  be 
the  effect  of  a  concentrated  broadside  from  a  vessel  like  the  "  Waniar** 
on  armour-plates.  It  would,  indeed,  be  lamentable  if,  after  the  vessels 
now  under  construction  have  joined  those  which  are  afloat,  the  nation 
were  to  be  told  that  they,  like  their  sisters,  were  "  errors  or  mistakes.* 
I  quote  from  the  speech  of  the  chief  const^ctor  as  published  in  the 
Times  of  27th  November  last,  and  so  far  as  protection  against  shot 
goes,  he  is  certainly  not  far  wrong.  But  I  cannot  believe  that  he 
really  expects  to  get  anything  like  high  speed,  14  to  16  knots,  out  of 
materially  shorter  vessels  with  the  single  screw,  all  other  conditions 
being  equal,  while  the  handiness  he  seeks,  with  many  other  good 
qualities  (speed  included),  may  be  given  to  any  ship  by  the  use 
of  twin-screws,  as  advocated  so  long  and  so  ably  by  Commander 
Synionds. 

There  are  certain  desiderata  in  a  man-of-wai'  which  almost  amount 
to  sine  quds  non. 

The  first  of  these  is  high  and  lasting  speed  united  to  good  manoeuvring 
power,  for  without  these  the  weakest  ship  may,  in  these  days  of  steam 
propulsion,  set  the  most  formidable  at  defiance.  The  second  is  a  great 
degree  of  unsinkability.  The  third  is  comparative  safety  to  life  in 
combat.     The  fourth  is  durability. 

We  will  now  proceed  to  consider  these  seriatim,  and,  according  to 
their  value,  pointing  out  how  far  they  have  been  secured,  and  what 
farther  means  are  available  in  order  to  obtain  them  in  tho  highest 
possible  degree. 

High  speed  can  be  obtained  by  two  means.  Improvement  in  the 
form  of  vessel,  or  improvement  in  the  motive  power.  Of  these  by  far 
the  most  valuable  is  the  first,  for  as  the  resistance  increases  in  some 
ratio  nearly  approachiug  the  cubes  of  the  velocity,  it  follows  that  to 
double  the  speed  of  any  given  vessel  you  must  nearly  cube  the  horse- 
power. Accordingly,  as  might  have  been  expected,  attention  has 
been  constantly  given  to  the  improvement  of  the  fines  of  floating 
structures,  and  it  would  seem  to  be  little  short  of  folly  to  ignore  or 
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deny  the  value  of  great  length,  evidenced  as  it  is  by  the  performance 
"of  every  modem  vessel. 

But  tf  we  have  attained  the  limit  beyond  which  we  cannot  go  in 
iiiiB  direction,  without  incurring  other  inconveniences  which  are  too 
•eriouR,  we  may  at  least  consider  whether,  in  the  case  of  motive 
power,  we  have  also  arrived  at  a  boimdary  which  it  would  be  unwise 
to  pass.  To  double  the  area  of  the  screw  by  placmg  two  under  the 
counters,  or  still  better  in  double  keels,  instead  of  one  in  an  aperture 
Id  the  dead  wood  is  not  only  to  give  a  greater  'area  of  push  against 
^which  the  engines  may  at  all  times  usefully  exert  their  power,  but 
also  to  place  the  screws  where  the  water  will  most  freely  arrive  at  and 
depart  from  them,  and  I  cannot  understand  why  something  more  than 
m  laanch  or  a  gunboat  has  not  by  this  time  been  built  by  the  Govem- 

[^   ment,  after  having  so  many  opportunities  of  seeing,  in  merchant  ships, 

r  strong  confirmations  of  the  value  of  the  principle.    I  am  sure  that  in 

i  the  *^  Enterprise,"  if  she  is  to  be  anything  but  an  enterprise  of  sluggish- 
ness, some  such  trial  might  usefully  have  been  made,  for  with  a  con- 
templated speed  of  9  knots  (and  it  is  seldom  that  the  '*  contemplated  " 
speed  is  reached  in  practice),  she  will  be  a  bore  to  her  friends,  and  a 

!  liHigfaing-stock^to  her  foes.  Many  an  impatient  puff  of  steam  and 
temper  will  come  from  the  squadron  or  fleet  which  has  to  tone 

I  down  12  knots  to  9,  in  order  to  keep  pace  with  the  slowest  top  of 
tbe  day. 

;  Bat  speed  may  be  high  yet  not  "lasting,"  from  several  causes. 

FiiBt,  small  f uel-carrj inc*  powers  here,  experiments  ought  to  be  in 

I  pnmress  to  ascertain  the  best  sort  of  fuel — the  best  way  of  carrying 
sna  using  it  Petroleum,  as  fuel,  has  received  so  high  an  encomium 
from  the  American  engineers  appointed  to  examine  into  its  use  ou 
board  steamers,  that  it  ought  immediately  to  be  inquired  into  in  this 
oonntry.  Also  the  best  form  of  boiler,  and  economy  of  heat  should  be 
always  under  examination  ;  and  when  I  speak  of  experiments  I  do  not 
mean  building  a  6,000  ton  vessel  costing  half  a  million,  to  sec  whether 
die  will  steer  like  a  boat,  or  trying  whether  from  one  particular  gim 
a  diot  costing  £50  can  be  made  to  pierce  a  target  costing  £5,000 ,  but 
experiments  worthy  the  name,  such  as  Count  Rumford  or  Colonel 

;  Beanfoy,  might  have  superintended  with  pleasure,  and  men  of  science 
of  all  future  ages  might  appeal  to  with  confidence.  Who  can  say  that 
tins  is  now  the  case  1  Who  can  read  the  accounts  of,  or  see  the  results 
from  the  Shoeburyness  practice-ground,  without  feeling  that  these  arc 
attempts  to  prove  foregone  conclusions  by  whatever  means, — ^not  step 
by  step,  well  directed,  straightforward  searches  after  truth.  Has  a 
■ingle  principle  been  established?  Do  we  know  the  best  relative 
thickneRses  of  armour  and  backing  1  Do  we  know  anything  on  the 
sabject  as  we  ought,  considering  the  money  and  time  spent,  except  that 
Ibere  are  certain  guns  of  which  we  have  made  a  great  many  that  are 
not  safe  to  use  f  and  a  certain  thickness  of  armour  which  covers  John 
Bnirs  best  ships,  which  almost  any  steel  shot  can  pierce. 

To  return  to  the  subject  of  spe(»d :  besides  being  short  of  fuel,  there 
is  the  fouling  of  the  bottom,  which  may  prevent  speed  from  being 
lasting.     The  problem  of  keeping  a  ship's  bottom  clean,  is  one  of  the 
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very  greatest  importance,  and  I  have  for  a  long  time  been  examining- 
what  has  been  or  might  be  done  in  this  direction, 

We  have  first  to  lay  down  the  principle,  that  no  substance  ought  to^ 
be  used  such  as  zinc  paint,  or  other  mixture  which  may  exert  an  inju- 
rious galvanic  action  on  the  strength  of  the  ship,  if  built  of  iron: 
secondly,  that  any  application  to  be  valuable,  must  possess  one  of  two 
qualities ;  either,  like  copper,  it  must  renew  its  surface  by  slow  corro- 
sive action,  or  like  mucus  it  must  be  capable  of  remaining  fluid, 
yet  without  washing  off.  If  neither  of  these  can  be  secured,  then  it 
must  be  such  a  substance,  so  applied,  as  that  its  renewal  can  take 
{^ce  constantly,  or  during  a  sea  voyage.  Now,  with  iron  ships  copper 
is  out  of  the  question;  there  is  no  possibihty,  short  of  casing  the 
entire  ship  by  the  galvano-plastic  process,  of  preventing  the  excitation 
of  a  galvanic  current,  and  the  consequent  rapid  decay  of  the  iron, 
which  is  the  inferior  metal  in  this  galvanic  couple.  Even  if  the  mctals^ 
could  be  separated,  the  salt  water  would  act  as  a  conductor,  and  we 
have  to  deal  here  with  enormous  quantity,  though  low  tension ;  there- 
fore copper,  or  any  other  sheathing  which  is  of  metal,  or  includes 
metallic  compounds,  higher  or  lower  in  the  galvanic  scale  than  iron, 
is  inadmissible.  If  we  were  to  be  contented  \^dth  any  paint  of  any 
sort,  perhaps  ordinary  coal-tar  would  be  the  best  and  chea^lest. 

But  let  us  consider  the  question  of  a  mucous  substance.  This  is  the 
means  which  nature  adopts  to  preserve  fishes  from  incrustation ;  and  I 
have  long  ago  had  occasion  to  observe,  that  diseased  whales  and  other 
fish  which  have  lost  the  power  of  secreting  this,  speedily  become  covered 
with  barnacles  and  the  other  shells  and  weeds  which  generally  attach 
themselves  to  a  ship's  bottom.  Is  it  possible  to  obtain  a  substance  which 
shall  have,  when  put  on  metal  immersed  in  saltwater,  the  characteristic 
of  insolubility,  combined  with  sufficient  adhesiveness  to  remain  on,  and 
enough  sliminess  to  prevent  the  depositbn  of  the  young  shell-fish,  and 
the  geimination  of  f  uci,  &c.  I  think  it  is  possible  to  find  such  a  substAnce,. 
but  if  not  we  might  consider  that  oil  and  grease  do,  at  their  issue  from 
the  bilge-pumps  and  blow-offs,  get  rubbed  against  and  clean  a  ship's 
bottom  during  their  upward  passage  to  the  surface  of  the  water,  foroed 
as  they  are  against  the  bottom  by  the  pressure  of  the  column  of  water 
which  supports  the  sliip.  I  do  not  think  it  difficult  to  provide  for  the 
issue  of  the  oil  near  the  keel,  of  course  under  pressure,  and  so  for  its 
general  distribution  over  the  bottom  of  the  ship ;  but  supposing  a 
chemical  substance  approaching  to  mucus  to  be  obtainable,  I  should 
prefer  it,  as  being  probably  least  expensive  and  more  easy  of  application. 

A  lew  words  more  on  the  subject  of  the  appUcation  of  heat.  The 
present  tubular  boilers  are  most  defective  instruments  for  heating 
water  economically.  There  is,  first,  no  provision  whatever  for  the 
necessary  interchange  of  the  currents  of  heated  and  comparatively  cold 
water.  This  might  bo,  and  I  believe  in  some  instances  has  beeu^ 
secured  by  the  use  of  double  concentric  vertical  tubes,  which  allow  the 
heated  water  to  ascend  between  them  wliile  the  cooler  descends  outside 
(see  Plate  IX).  Secondly,  it  is  well  known  that  nothing  yet  invented 
will  entirely  prevent  the  incrustation  between  horizontal  tubes,  that 
is,  on  the  upper  and  lower  sides  of  eacli  tube,  often  making  a  solid 
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mass  of  non-conducting'  material  between  what  sliould  be  the  most 
valuable  i>art  of  the  heating  surface  and  the  water.  Some  change  in 
this  dinKition  is  most  necessary,  and  I  believe  the  only  obstacU?  to 
vertical  tubers  has  been  an  idea,  I  think  not  well  founded,  that  they 
would  necessarily  interfere  with  the  low  position  of  the  boilers  sup- 
puHcd  to  be  desirable  in  a  war  ship ;  but  if  the  ships  be  really  and 
effectively  armour-plated,  this  ceases  to  be  a  matter  of  the  first 
necessity,  even  were  it  proved,  as  it  has  not  been,  that  high  boilers 
are  inevitable  consequences  of  vertical  tubes.  There  is  also  the  coil 
Bystem,  originally  Perkins's,  in  which  water  enclosed  in  a  wrought- 
iron  coiled  tube  is  brought  to  a  red  heat,  and  evaporates  the  water  in 
the  boiler.  Under  a  modification  of  this  idea,  patented  by  Mr.  A. 
L()nglK>ttom,  (J.E.,  I  find  a  report  of  trial  pubhshed  by  the  Abbe 
Moip^uo  in  a  French  magazine  {Les  Mondes),  which  is  edited  by  him, 
piling  results  which  amount  to  lolbs.  of  water  evaporated  by  lib.  of 
ooal,  the  ordinary  duty  done  in  our  best  boilers  being  8  to  lOlbs. 
Even  these  results  are  not  what  might  be  obtained  by  a  better  form 
'^  boiler  than  that  employed,  for  instead  of  makuig  the  shell  of  the 
&e-box  available  as  heating  surface,  there  was  a  brick  furnace  for 
heating  the  coil,  and  a  separate  reservoir  or  boiler  in  which  the  heating 
coil  pnnluced  its  effect.  So  much  upon  speed  and  bottom,  as  I  have 
in  a  former  lecture  called  the  lasting  power. 

I  have  said  that  good  manoeuvring  i)ower  is  almost  as  necessary  as 
speed.    I  know  of  no  more  efficient  way  of  obtaining  this  in  the  future 
than  by  Uic  use  of  twin  screws,  or  in  existing  single  screws  by  the 
Dae  of  Mr.  Lumley's  highly  ingenious  and  efficient  rudder.    Fins,  bow- 
niddcrs  and  bo w- screws  are  alike  defective,  for  whatever  water  comes 
to  them  none  can  get  away  clear  from  them,  and  they  are  serious 
impediments  to  the  use  of  tlie  ram.    But  before  we  can  manoeuvre 
these  armoured  ships,  or  at  least  some  forms  of  them,  it  is  necessary 
that  some  new  means  of  seeing  without  too  great  exposure  be  devised, 
and  in  aid  of  this  I  will  beg  you  to  look  at  a  prism  rifle-sight  (a  rec- 
tangular prism  of  glass  or  other  transparent  substance)  which  I  ui vented 
some  years  since  with  the  view  of  preventing  the  necessity  which  now 
exists  at  long  ranges  in  rifle-shooting  of  raising  the  cheek  from  the 
butt,  and  otherwise  losmg  st^^'adiness  of  i)osition  in  order  to  Are  at  long 
ranges.     The  result  of  its  use  on  the  top  of  a  cupola  or  elsewhere  is, 
that  it  enables  your  eye,  like  the  Irishman's  gun,  which  shot  roimd 
comers,  to  see  without  being  seen. 

Let  us  now  tuni  to  the  next  desideratum  in  amiimred  men-of-war, 
a  great  degree  of  unsinkability.  It  has  Ixjen  improperly  assumed 
that  w<K»den-bottomed  ships  are  more  unsuikaV)le  than  iron,  however, 
constructed.  The  reverse  of  tiiis  may  be  shown  to  be  the  case.  If 
we  take  an  iron  or  steel  ship  and  put  her  uihmi  anx'k  with  the  ordinary 
wave  motion  in  such  situations,  the  iron  or  steel  bottom  will  Ikj  driven 
in  when?  the  rock  touches  it,  but  the  force  applied  will  ver^-  slowly 
deduct  from  the  general  strcMigth  (»f  the  structure.  A  hole  may  be 
made  through  an  irt)n  ship's  bottom,  she  may  have,  as  in  the  case  of 
the  "  (ireat  Eastern,"  40  ftjet  in  length  stripped  out  of  her  bottom,  and 
yet  little  will  be  taken  fi-om  her  strength.     Now  I  am  not  gohig  to  say 
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that  this  point  of  unsinkability  has  been  loft  entirely  unconsidei-ed, 
but  only  that  it  has  not  been  suflSciently  considered  in  our  modern  iron- 
clads. In  the  '^  Minotaur,"  for  instance,  the  bottom  is  double,  like  the 
"  Great  Eastern,"  i.e.,  there  are  two  skins,  2  feet  or  so  apart,  and 
which  are  divided  into  cells,  and  there  are  longitudinal  box  girders, 
which  divide  the  whole  length  of  the  ship,  together  with,  I  think,  6 
transverse  bulkheads.  But\even  this,  great  as  the  advance  undoubtedly 
is,  is  far  short  of  what  might  be  done  were  the  material  adopted  steel 
plates,  and  the  system  one  of  a  congeries  of  cells,  in  shape  imitating 
the  honeycomb.  In  every  part  of  the  ship  up  to  a  Hue  representing 
the  planes  of  her  ordinary  inclination  or  heel,  with  perhaps  the  sole 
exception  of  engine  and  boiler  space,  this  system  should  be  carried  as 
far  as  possible,  and  then  for  the  first  time  we  should  possess  a  vessel 
unsinkable  by  anything  but  very  prolonged  violence.  I  am  quite  sure 
that  rams  will  have  fearful  effects  whenever  twin  screws  are  used,  as 
I  hope  they  will  soon  be  throughout  our  navy.  No  objections  can  be 
valid  which  depend  for  their  sole  force  on  the  fact  of  certain  stowage 
being  necessary  for  certain  purposes,  and  that  it  has  hitherto  been 
obtained  in  particular  ways.  Water  may  be  carried  as  well  in  fixed 
cells  as  in  moveable  tanks.  Provisions  and  stores  must  be  stowed  in 
subordination  to  the  first  necessity,  which  is  that  they  should  not  all 
go  together  to  the  bottom,  .li^hen  a  big  shot  catches  a  rolling  ship, 
or  a  ram  unhandsomely  tickles  her  ribs.  We  now  come  to  the  third 
advantage  specially  to  be  sought  in  iron-clad  ships,  comparative  safety 
to  life  in  combat.  Without  this  be  largely  obtainable,  we  may  as  well 
give  up  armour  plating  altogether,  therefore  we  will  inquire.  What 
armour  do  we  carry?  What  armour  ought  we  to  carry?  What 
armour  can  we  carry  ?  In  answer  to  the  first  question,  if  we  except 
the  "  Bellerophon,"  which  is  no  doubt  a  step  in  the  right  direction, 
no  other  vessel  carries  more  than  5^-  inches  of  iron  over  any  large 
portion  of  her  surface,  while  the  "  Warrior"  and  her  class  carry  4^ 
only.  But  the  difference  between  them  of  1  inch  of  iron  is  more  than 
made  up,  in  fact  is  believed  to  be  turned  in  favour  of  the  4^-inch 
plates,  by  the  circumstance  that  instead  of  the  18-inch  wood  backing 
of  the  "  Warrior,"  the  vessels  which  carry  S^-inch  armour  have  only 
9  inches  of  teak  behind  their  armour.  Now  the  specific  gravities  of 
teak  and  iron  are  respectively  '750  and  7,264  water,  being  1,000,  or 
to  put  it  in  other  language  wrought  iron  is  7  times  heavier  than  water, 
and  teak  is  less  heavy  by  ,*7ft^,  about  J.  Therefore  leaving  bulk  out 
of  the  question,  and  the  mode  of  construction  in  wood,  we  can  roughly 
say  that  we  can  afford  to  carry  about  7  times  as  much  wood  as  iron. 
But  it  is  doubtful  whether  this  is  not  working  in  the  wrong  direction 
if  we  consider  that  the  crushing  force  which  good  wrought  iron  will 
sustain  is  to  that  of  teak  as  25  tons  to  6  tons  nearly,  these  being  about 
the  respective  moduli  of  elasticity  to  which  the  force  to  resist  crushing 
always  bears  a  just  proportion.  But  with  impact  to  deal  with,  we  have 
a  new^element  in  the  calculation.  Among  the  experiments  of  which 
I  before  spoke,  most  valuable  would  be  a  series  which  should  give  us 
accurate  measures  of  the  force  exerted,  say  by  a  steam  hammer  and 
punching-machine,  in  crushing  or  piercing  iron,  steel,  wood,  &c.,  of 
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varying  thickness,  backed  by  various  materials.  These  would  not  be 
expensive,  and  could  not  fail  to  yield  most  useful  information.  How- 
ever, as  in  the  case  of  metal  for  guns,  we  shall  be  most  unwise  if  wo 
do  not  try  to  understand  and  make  use  of  the  metal  which  ab  initio 
promises  the  best  results.  Need  I  say  that  I  point  to  steel,  which  may 
be  made  at  little,  if  any,  more  expense  than  iron  by  Mr.  Bessemer's 
process,  and  if  used  for  the  hull  alone  will,  he  promises  us,  enable  our 
xron-clads  to  carry  9  inches  of  iron,  instead  of  5^.  Now  this  would 
be  an  advance  indeed,  and  surely  it  is  little  use  proceeding  with  any 
more  sliips,  until  the  value  of  this  assertion  be  tested.  We  do  carry 
then  from  four  and  a  half  to  six  inches  of  iron  armour.  We  probably 
can  carry  nine.  Therefore,  we  ought  to  carry  that,  or  more,  if  prac- 
ticable. I  should  think  that  guns  have  furnished  enough  specimens 
of  how  not  to  do  it  without  adding  ships  to  the  list.  Depend  upon 
it  that  if  we  do  not  test  these  things  at  home,  there  are  others 
abroad  who  will,  and  it  will  be  too  shameful  if,  after  having  sent 
tt  officer  to  sec  guns  in  America,  the  best  of  which  were  devised 
if  not  made  in  England,  we  next  sent  a  shipbuilder  to  France  or 
Bania,  to  sec  the  application  of  English  steel  to  foreign  ships,  or 
wowe  still  if,  from  the  extent  of  the  damage  we  receive  in  war  from 
ibes,  we  first  leani  the  value  of  the  safety  offered  us  during  peace 
bj  friends.  I  am  perfectly  aware  of  the  great  diflBculty,  not  to  say 
nmoesibility,  of  official  examination  of  all  these  inventions.  Not 
oaly  do  officials  often  feel  for  want  of  time  utterly  unable  to  attend 
to  them,  but  often  if  the  time  were  given,  the  subject  is  one  which, 
bdng  purely  technical,  they  would  wisely  decline  to  decide  on. 
B  nut  to  scientific  institutions  supported  by  Government,  there  is 
ao  other  reference  possible,  and  I  believe  that  some  day  reference 
win  be  made  as  a  matter  of  business  to  the  scientific  bodies  on 
ail  inventions  and  proposals  which  seem  to  promise  well — in  each  case 
to  that  body  whose  special  knowledge  entitles  them  to  pronounce  ex 
eathiflrd  on  that  particular  scheme.  A  favourable  report  from  men 
above  suspicion  would  entitle  the  inventor  to  further  trial,  and  would 
be  the  best  guarantee  for  Government  against  that  Parliamentary 
aeuifying  which  all  parties  are  so  anxious  to  avoid,  and  if  the  reix)rt 
were  against  the  inventor,  would  justify  the  neglect  of  the  invention 
90  far  as  Government  were  concerned.  Men  will  say  that  this  irt 
akcady  done  in  a  different  way  by  the  apix>intment  of  Select  Com- 
mittees, Iloyal  Commissions,  &c.,  &c.  True,  if  ix)litics  had  not  somc- 
timcs  more  to  do  with  such  apf)ointment8  than  science.  Tnie,  if  the 
jniy  were  always  devoid  of  iK'rsonal  hitorest  in  the  (luestion.  Be  this 
as  it  may,  in  some  way  or  other  all  that  is  good,  as  well  as  new,  should 
be  encouraged,  not  repressed ;  protected,  not  roblxid. 

I  should  be  doing  an  injustice;  to  a  friend  and  brother  ofticer  who 
has  striven,  I  hope  successfully,  1  am  sure  most  ably,  to  conquer  a 
lasting  reputation  on  th(^  (iu(»Htion  ()f  armour  and  the  protection  it 
riwuld  offer  to  life  in  combat,  did  1  omit  to  speak  of  Captain  (/olcs' 
cupola-shi|)8  in  my  pajwr  ?  He  has  been  good  enough  lately  to  forward 
iBc  a  pamphlet,  in  which  h(»  eonelusively  shows  that  many  of  the 
«>bj«.'ction8  which  apply  to  the  Amcrioan  form  of  turret  do  not  attach 
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to  his  cupolas,  and  I  have  no  doubt  that  where  the  twin-screws  are 
not  used,  or  cannot  bo  used,  as  the  means  of  turning,  his  cupolas  offer 
great  facilities  for  the  mounting  and  management  of  very  heavy  guns ; 
and  while  on  this  subject  I  will  try  to  overturn  a  nonsensical,  though 
popular  idea,  that  there  ever  has  been,  or  will  be,  a  gun  made  which 
cannot  be  carried  in  a  gunboat  with  the  greatest  facility  as  a  pivot-gun. 
The  proportionate  weight  is  nothing,  witness  the  long  32  in  a  Swedish 
row-boat,  particularly  if  hydraulic  or  other  power  be  applied  to 
raise  it  from  the  hold,  when  loaded,  and  about  to  be  fired,  wMch  may 
easily  be  done,  aud  to  a  plan  for  doing  which  I  hear  Uiat  another 
naval  officer  is  turning  his  attention  at  Liverpool.  If  this  be  accom- 
plished, an  armoured  ^^  close  quarters,"  as  our  ancestors  named  them^ 
may  be  constructed  round  the  gun  below,  in  which  in  action  the  crew 
may  be  assembled,  and  whence  the  guu  may  bo  raised,  pointed,  and 
fired  without  the  exposure  of  a  singfe  man.  Here  no  armour  casing 
outside  the  whole  ship  would  be  needed,  a  weak  point  with  the  present 
cupola  system,  provided  the  vessel  be  rendered  unsinkable  by  the 
means  I  have  pointed  out,  nor  will  any  damage  to  the  walls  of  the 
close  quarters,  which  may  possibly  occur,  be  visible  to  the  attacking 
vessel,  so  as  to  enable  her  to  repeat  the  dose  on  that  particular  spot» 
I  think  that  if  the  crew  at  their  guns,  the  vital  parts,  engines,  &c.|  be 
protected,  very  little  is  needed  for  the  rest  of  the  hull  above  water,, 
and  it  is  on  this  principle  alone  that  armoured  ships  of  moderate  size 
can  be  constructed  to  fulfil  the  desideratum  of  great  speed,  which  is^ 
as  I  have  previously  said,  of  the  first  necessity ;  but  as  I  doubt  the 
truth  of  the  conclusions  which  have  been  drawn  that  there  will  be  no 
more  yard-arm  fighting  or  boarding,  it  will  not  do,  I  think,  to  confine 
the  crew  to  a  box,  out  of  which  there  is  only  one  upward  issue,  except 
through  the  ports,  as  is  the  case  in  the  "  Enterprise,"  and  in  which,  if 
she  is  ever  boarded,  the  crew  may  be  stifled  or  otherwise  destroyed^ 
like  rats  in  a  hole,  before  they  can  get  out.  So  much  has  already  been 
said  against  the  policy  of  having  very  large  ships  to  carry  very,  few 
guns  that  I  need  not  here  repeat  those  objections,  but  I  should  like  ta 
hear  how  a  very  serious  difficulty  is  to  be  overcome  when  we  have 
such  gims  in  such  ships,  and  which  arises  from  the  fact  that  when 
heeling  or  rolling  the  real  gunwale  of  the  ship  is  interposed  between 
the  gun  and  its  object.  As  all  naval  officers  are  aware,  though 
perhaps  not  all  naval  constructors  or  artillerists  remember,  if  your  ship 
heels  6°,  and  the  object  is  at  point-blank  distance,  the  weather  guns, 
must  be  depressed  6°,  and  the  lee  gims  elevated  6°  before  they  can 
be  laid  horizontal,  and  whatever  further  elevation  is  due  to  a  greater 
distance  of  target  is  taken  from  the  weather  depression  or  added  to  the 
lee  elevation.  Now,  hi  such  a  case  I  do  not  see  how  the  weather  guns 
of  a  cupola  ship  can  be  fired  at  all  without  shooting  away  the  side  of 
their  own  ship,  or  else  having  an  undue  elevation  and  so  going  over 
the  object.  Again,  take  the  case  of  rolling  motion.  At  the  top  of  the 
inclination  to  port  the  starboard  guns  have  lost  sight  of  the  horizon 
by  the  interposition  of  the  gunwale ;  the  contrary  occurs  with  the  roll 
or  inclination  to  starboard.    This  is  very  unfavourable  to  accurate  aim,. 
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aod  I  am  afraid  it  would  be  uudesirablc  to  raise  the  weight  of  the 
cupola  80  high  as  not  to  produce  these  cffectR. 

But  if  we  have  succeeded  in  building  a  man-of-war  at  last,  which 
has  high  and  lasting  speed,  with  great  manoeuvring  power,  which  is  iii 
a  considerable  degree  unsinkable,  and  which  offers  the  greatest  attain- 
able safety  to  life  in  combat,  there  is  only  the  more  reason  why  we 
Bboold  take  every  possible  means  to  make  so  peifect  a  stnicture  us 
doiable,  as  science,  skill,  and  attention,  can  make  anything  put 
together  by  man.  Therefore,  we  will  proceed  to  consider  the  causes 
of  decay  and  disintegration,  the  causes  which  lessen  durability ;  among 
these,  electricity,  which  in  some  measure  accompanies  or*  causes 
ahnost  every  change  which  is  imdergone  by  bodies,  either  organic  or 
inorganic,  comes  first,  and  is  of  the  highest  importance ;  I  have  very 
little  doubt  that  the  hole  in  the  "  Harbinger's  "  pump- well,  which 
the  jury  in  that  trial  were  so  anxious  should  be  accounted  for, 
WIS  caused  by  an  electric  current,  added  to,  and  perhaps  in  some 
measaro  caused  by,  the  vibratory  movement  of  the  sounding-rod. 
That  vibratory  movement  under  certain  circumstances  of  inclination  in 
the  magnetic  meridian  of  the  sounding-rod  would  be  sufficient  to  make  a 
nagnet  of  it — an  electric  current  caused  by  the  bilge-water — the 

Ste  and  the  iron  rod  would  be  set  up,  and  as  fast  as  oxide  was 
jned  at  the  point  of  contact  of  the  metals,  it  would  be  broken  away 
fcy  the  tapping,  and  a  hole  would  soon  be  formed.     Some  here  may 
doubt  how  far  a  current  of  electricity  can  be  formed  between  two 
pieces  of  apparently  similar  metal,  but  it  is  now  well  known,  not  only 
that  the  same  rod  or  wire,  heated  at  one  end  and  cooled  at  the  other, 
will  generate  an  electric  current;  but  that,  commercially  speaking, 
no  metal  is  ever  made  so  perfectly  homogeneous,   as  not  to  afford 
SDch  currents,  by  immersions  of  8ei)arate  |K)rtions  of  it  in  weak  acids 
and  water.     Here  is  a  battery  cell,  in  which  the  copper  and  zinc  of 
the  ordinary   galvanic   arrangement,  is  roi)laced  by   two  pieces   of 
iron,  cut   from  the   same  bar:  you   will  see  that  the  needle  of  the 
galvanometer,  a  delicate  suspension  one  by  Messrs.  Elliott,  is  moved 
at  the  instant  of  making  contact,  and  though  1  cannot  here  show  you 
the  enormous  quantity  battery  which  would  be  afforded  by  the  large 
sorface  of  a  ship's  bottom,  and  have,  therefore,  been  obliged  to.  use 
acidulated  water,  instead  of  bilge  (»r  saltwater,  yet  the  lesson  con- 
veyed remains  the  same.    The  bilge-water,  there  is  no  doubt,  contains 
several  acids,  principally  of  course  muriatic  and  Rulpliuric,  this  latter 
gives  evidence  of  its  presence  by  the  evolution  of  the  disagreeably 
smelling  sulphuretted  hydrogen  gas,  and  und(T  these  circumKtances,  a 
galvanic  current,   of   great  quantity  but  low  tension  is   constantly 
going  on.    Avery  common  instance  of  the  decay  of  iron  from  galvanic 
action  is  to  be  found  in  iron  railings  l)y  tho' water  side  which  have  been 
let  into  the  stone?  pavement,  and  Keciire<l  there  by  lead  cast  into  tlie 
socket.     You  will  find  that  it  doos  not  take  man  wears  to  eatthron«;h 
a  cubic  inch  of  the  iron  under  tlu»se  rircumstanccs,  ami  1  attribute  the 
dropping  out  of  iron  rivets  in  sliip's  bottoms  ahnost  entirely  to  galvanic 
action,  not  to  any  attrition,  wliicli  wonM  act  as  much  on  the  surface*  of 
the  plates  did  it  exist,  and  would  be  shown  at  the  sides  of  the  rivet- 
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heads,  not  by  general  decay  of  the  whole  head.  The  injurious  gal- 
vanic action  might  be  entirely  prevented  by  coating  the  bottom  inside 
with  a  common  insulator,  such  as  pitch  or  asphalte,  and  if  done  this 
would  probably  add  many  years  to  the  duration  of  all  iron  ships.  If 
steel  be  eventually  used,  this  precaution  becomes  still  more  necessary, 
for  the  metal  will  be  originally  thinner,  and  can  the  less  afford  any 
sueh  decay.  I  think  we  may  safely  say  that  if  the  galvanic  action  be 
impeded  or  stopped,  if  that  were  possible,  there  is  no  other  cause  of 
decay  properly  so  called,  and  there  remains  disintegration,  which  is 
now  likely  rapidly  to  take  place,  from  the  vibration  set  up  in  our 
modem  ships  by  enormous  screws,  improperly  located.  Here  again 
the  double  screw  offers  advantages  by  no  means  to  be  neglected.  The 
weights  are  diminished,  the  vibration  is  materially  lessened,  and  one 
screw  and  engine  will  often  do  the  duty  required,  while  the  other  and 
its  boiler  is  undergoing  the  cleaning,  without  constant  attention  to 
which  there  is  great  loss  of  power.  Besides  one  screw  and  engine  of 
100  horse-power  will  often  give  a  better  effect  than  the  half -power  of 
a  single  screw  with  a  200-horse  power  engine,  particularly  in  aiding 
the  sails  as  an  auxiliary.  Thus  then  there  is  a  cause  of  disintegration 
and  loss,  eliminated  by  the  same  means  which  accomplishes  other 
important  results  in  manoeuvring  and  speed.  I  will  now  close  my 
paper  by  thanking  you  for  the  patient  hearing  you  have  given  me, 
and  trust  that  discussion  on  the  points  I  have  raised  will  make  the 
little  which  T  have  been  able  to  say  upon  them  more  valuable  than  it 
could  otherwise  have  been  to  the  members  of  this  Institution,  and  the 
rest  of  the  public  who  take  an  interest  in  this  important  question. 

Before  sitting  down  I  should  like  to  make  a  few  further  remarks  on 
some  of  the  subjects  shortly  broiight  before  you  in  my  paper.  In  the 
diagram  (Plate  VIII)  you  will  see  that  the  ships  building  or  to  be  built 
vary  in  every  possible  way;  that  some  vessels  carry  18  inches  of 
wood,  and  some  9  inches ;  that  we  do  not  appear  to  know  what  relative 
proportion  of  strength  is  given  by  the  wood  and  the  armour  plating, — 
how  many  inches,  that  is,  of  wood,  represent  how  many  inches  of  iron. 

You  have  here  what  they  all  carry.  Here  is  the  **  Bellerophon," 
with  6  inches  of  armour,  but  unfortunately  there  is  in  her  much 
less  wood  backing  than  in  many  others,  and  we  have  learned 
that  there  is  a  certain  value  to  be  attached  to  thickness  of  wood, 
greater  than  that  which  was  supposed  when  they  were  constnicted ; 
but  it  is  a  very  lamentable  thing  that  there  does  not  seem  to  be  any 
effort  making  to  stop  the  construction  of  that  which  we  all  acknow- 
ledge to  be  an  error.  I  know  that  several  of  these  are  still  on  the 
stocks,  and  probably  a  little  pressure  brought  to  bear  in  the  right 
direction  might  give  us  something  in  the  shape  of  a  ship's  side  which 
we  could  rely  upon,  instead  of  putting  these  in  the  water  as  they  are, 
and  then  calling  them  errors  and  mistakes. 

In  explanation  of  what  I  have  said  as  to  guns  placed  in  cupolas,  you 
have  here  the  model  of  Captain  Coles*  cupolas,  and  the  way  in  which 
they  are  placed.  You  see  at  once,  so  long  as  the  vessel  is  on  an  even 
keel,  it  is  perfectly  true  that  you  may  fire  your  gun  with  five  or  six 
degrees'  depression.    So  long  as  the  ship  is  upright,  the  gun  will 
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depress,  say  six  degrees,  and  it  will  strike  the  water,  Captain  Coles 

daims,  and  I  believe  quite  correctly,  as  near  as  could  bo  done  with 

gnns  on  the  broadside,  if  the  ports  remain  as  at  present.    But  there  is 

this  remarkable  difference,  that  directly  that  level  alters,  and  the  heel 

becomes  greater  than  six  degrees,  then,  in  the  cupola  ship,  you  have  the 

ship's  side  interposed  between  the  gunner  and  the  horizon,  and  there  is 

no  possibility  of  firing  at  all.    That  occurs  whenever  the  ship  rolls ; 

it  occurs  also  when  she  heels  over,  and  your  weather  gtuis,  if  you 

are  attacked  on  the  windward  side,  are  subject  to  an  incapacity  of 

firing  when  the  ship  heels    more  than  six  degrees,  and  to  a  great 

difficulty  in  firing  when  she  rolls,  for  I  need  not  tell  any  artillerist  that 

at  the  top  of  the  rolling  motion,  which  is  the  time  chosen  generally  to 

fire,  the  Une  of  sight  is  here. totally  impeded.     Still  more  does  this 

apply  if  we  consider  the  cupola  guns  as  firing  with  the  ship  pitching ; 

for  then  you  have  got  your  ship  possibly  pitching,  as  I  have  often 

aeen  them  at  sea,  with  fifty  feet  of  their  bow  out  of  water.    Now, 

how  are  you  to  fire  your  g^un  ?     You  must  wait  till  you  can  catch  her 

just  half-way  between  the  downward  pitch  and  the  upward  one ;  and 

It  would  be,  in  fact,  very  like  putting  men  at  a  loop-hole  to  shoot 

partridges  going  past  in  full  flight. 

Referring  to  the  diagram  of  the  boiler,  you  will  see  tliat  there  are 
coDoentric  vertical  tubes  placed  about  the  other  vertical  tubes  coming 
from  the  fire,  which  communicate  with  the  outer  air  by  the  chimney. 
Between  these  tubes  there  are  studs  which  support  the  outer  ones.  I 
am  not  aware  by  whom  this  has  been  proposed,  but  I  believe  it  is  now 
used  in  Shand  and  Mason's  fire-engines.  Under  these  circumstances, 
the  heated  water  being  confined  close  to  the  tube  through  which  the 
fire  passes,  it  ascends  and  is  constantly  replaced  by  the  cooler  water 
descending  from  above,  and  passing  in  at  the  bottom,  thus  causing  a 
thorough  interchange  of  the  water  in  the  boiler,  and  probably  pre- 
venting, in  great  measure,  any  tendency  to  prime. 

In  the  tubes  as  they  exist  in  one  of  the  ordinary  tubular  boilers, 
although  it  is  possible  to  force  a  chisel  down  between  them  vertically, 
and  thereby  to  remove  incrustation,  it  is  utterly  impossible  to  get  a 
chisel  between  them  horizontally.  It  has  repeatedly  come  under  my 
observation  that  those  surfaces  become  connected  by  a  solid  wall  of 
lime  incrustation,  carbonate  of  lime.  The  result  is  that  these  upper 
aides  of  the  tubes  which  ought  to  be  the  most  valuable  part  of  the 
heating  surface  are  rendered  entirely  nugatory. 

Refcriing  to  the  prism,  on  which  I  touched  in  the  course  of  my 
lecture,  you  will  see  at  once  by  sliding  it  on  to  the  back  sight  of  the 
rifle,  you  get  the  ray  of  light  coming  from  the  object  deflected  to  the 
eye,  without  the  necessity  of  raising  the  check  from  the  butt,  or 
lowering  the  butt  under  the  arm.  It  is  evident  that  precisely  the 
same  means  may  be  used  to  give  a  i)ower  of  seeing  without  behig 
seen  from  the  interior  of  the  turret  ships  or  cupola  vessels,  such  as 
we  have  not  yet  acquired,  and  the  absence  of  which  is  very  much 
lamented  by  the  American  officers  in  tlieir  late  reports  on  the  subject. 
Again,  to  revert  to  the  main  portion  of  my  paper,  it  is  utterly  insuffi- 
cient to  armour  plate,  as  if  vessels  were  going  to  remain  constantly  on  an 
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even  keel.  That  is  a  mistake  which  unfortunately  has  been  made  to  a 
very  great  extent,  and  which  makes  every  seaman  say,  the  instant  those 
vessels  get  to  sea,  they  have  a  weak  part  like  the  alligator,  which  you 
may  attack,  and  without  wasting  shot  on  a  defended  part.  It  is  not 
sufficient  to  put  a  skin  inside,  divided  into  cells,  or  to  have  a  few  great 
divisions  in  the  bottom.  We  must  modify  our  whole  structure,  and 
make  as  much  of  it  as  possible — a  congeries  of  cells,  into  any  one  of 
which  not  more  than  20  tons  of  water  can  enter,  and  these  must  be 
highest  towards  the  side,  or  "  in  the  wings,"  that  is  to  say,  they  must 
come  into  the  planes  of  inclination. 

I  will  now  ask  you  to  allow  me  to  show  you  an  experiment,  which 
conclusively  establishes  the  fact  of  the  galvanic  current  existing.  I 
have  here  two  pieces  of  iron  cut  from  the  same  bar.  Some  people 
will  say,  "  Oh,  the  ship's  bottom  is  entirely  of  iron,  we  do  not  propose 
to  use  copper,  and  the  quantity  of  brass  and  copper  which  is  inside 
is  not  absolutely  connected  with  the  ship's  bottom,  therefore  we  shall 
have  no  galvanic  action."  I  have  watched  with  great  attention 
sundry  processes  which  have  proved  to  me  that  there  is  galvanic 
action,  and  having  been  forced  to  study  electricity  from  another 
pm-suit  of  mine  in  the  telegraphic  world,  I  have  striven  to  apply  the 
knowledge  so  acquired  to  the  solution  of  questions  which  nave 
occurred  to  me  in  my  profession  as  a  seaman.  I  have  got  here, 
I  must  tell  you,  sulphuric  acid  and  water,  because,  as  it  is  utterly 
impossible  for  me  to  g^ve  you  the  extended  bottom  surface  of  a  ship, 
I  cannot  show  you  in  any  other  way  the  quantity  of  the  current  wfai^ 
would  be  obtainable  from  a  ship's  bottom,  and  which  exerts  a  most 
important  influence.  If  you  look  at  that  needle  in  the  delicate 
galvanometer  before  you,  you  will  see  the  instant  I  make  contact,  it 
is  deflected.  That  shows  a  current  passing.  It  is  one  of  those 
delicafo  galvanometei*s  constructed  by  Mr.  Becker,  of  the  firm  of 
Elliott  Brothers,  which  are  so  beautiful  in  their  results ;  and  this,  I  will 
tell  you,  is  so  delicate  that  the  mere  contact  of  two  pieces  of  copper 
out  of  the  same  wire  would  produce  an  effect,  there  being  no  one 
metal  so  thoroughly  homogeneous,  no  two  metals  so  thoroughly  similar, 
that  a  galvanic  current  does  not  pass  between  them.  More  than  that, 
I  may  say,  no  two  woods  exist,  which,  subject  to  certain  conditions, 
do  not  give  you  a  galvanic  current  between  them.  We  have  got  the 
evidence  before  us,  without  going  into  the  question  of  how  far  rivets 
differ  from  iron  plates,  and  they  do  materially  differ,  that  there  is 
a  galvanic  current  constantly  going  on  between  them ;  and  the  rivets 
do  drop  out,  not  because  of  the  attrition  of  the  coal-dust,  but  because 
the  coal-dust  liberates  sulphuric  acid,  or  the  wood  employed  as  backing 
liberates  other  acids,  which,  mixed  with  the  bilge-water,  evidence  their 
presence  by  the  evolution  of  sulphuretted  hydrogen,  a  gas  which 
mainly  contributes  to  give  the  peculiarly  disagreeable  smell  to  bilge- 
water  ;  and  that  bilge-water  is  capable  of  setting  up  a  current,  whose 
effects  arc  sometimes  evinced  in  iron  ships,  by  the  dropping  out  of  the 
rivets  at  the  bottom,  Lloyd's  surveyor  mentions  one  case  in  whioh 
over  1,000  rivets  thus  dropped  out,  and  another  in  which  half  the 
plates  were  decayed  in  the  bottom. 
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I  intended  to  have  prepared  wrouglit-iron,  cast-iron,  steel,  rivets, 
and  80  forth ;  but  1  have  shown  you,  and  there  can  be  no  more  con- 
clusive experiment  than  this,  two  pieces  cut  from  the  same  bar ; 
therefore,  I  have  not  thought  it  necessary  to  go  into  the  other  experi- 
ments. I  think  you  will  acknowledge,  the  lesson  conveyed  remains 
the  same,  although  I  cannot  here  show  you  the  enormous  quantity 
duo  to  electric  action  on  the  whole  of  the  8hii)'8  bottom. 

The  rivets  run  in  lines,  mostly  in  vertical  lines  up  the  inside  of  the 
ship,  and  parallel  to  each  other ;  of  course  there  are  the  butts  which  join 
across,  but  you  have  a  number  of  parallel  lines ;  now,  you  do  not 
find,  as  would  be  the  case  were  it  due  to  attrition,  that  the  sides  of 
the  rivet-heads  are  eaten  away,  and  the  other  parts  left  protected,  as 
they  would  be  against  the  attrition  by  the  next  rivet  to  them ;  but 
you  do  find  that  the  whole  rivet-head  goes,  and  the  rivet  drops  out. 

The  Chairman  said,  they  would  agree  with  him  in  returning  thanks 
to  Captain  Selwyn  for  the  very  interesting  paper  he  had  read,  and  for 
the  several  very  ingenious  considerations  w^hich  he  had  brought  for- 
ward, he  beheved  for  the  first  time.  He  should  be  happy  to  hear  any 
gentleman  who  wished  to  make  any  observations  on  the  paper. 

Bear- Admiral  Halsted  :  I  may  be  permitted  to  make  one  remark  upon  Captain 
Selwyn' 8  proposition,  which,  if  t  have  understood  it  right,  mav  go  fbrwaixi,  if 
unexplained,  I  won't  say  uncontradicted,  and  create  a  great  deal  of  misapprehension 
in  the  service  upon  a  point  which  is  very  important.  I  mean  where  ho  refers  so 
oonfidentlj  to  the  experiments  now  being  made,  and  lately  made  at  Portsmouth,  with 
spherical  steel  shot  out  of  the  new  smooth-bore  gun  pronosed  by  somebody  or  other ; 
Imt  it  appears  that  the  paternity  of  it  has  been  adoptea  by  the  Admiralty,  and  lias 
been  so  referred  to  by  Lord  Clarence  Paget,  Secretary  to  the  Admiralty.  One 
cannot  help  remarking  on  that  importance  which  is  placed  upon  these  experiments 
at  Portsmouth,  not  only  by  the  Secretary  to  the  Admiralty  on  bringing  forward, 
the  other  day,  his  navy  estimates,  but  also  previously,  upon  the  9th  of  this  month  by 
the  First  Lord  of  the  Admiralty,  his  Grace  the  Duke  of  Somerset.  They  both  point 
oat  the  great  value  of  the  supposed  invention,  and  of  the  increased  power  of  nring 
the  steel  round  shot  out  of  a  smooth-bore  gun  directed  at  certain  target-ships  at 
Port«mouth.  The  target-ships  selected  for  these  experiments  have,  unfortunately, 
been  such  that  it  is  not  possible  that  any  serious  consideration  can  be  given  to  them. 
Brerybody  is  disposed  to  give  all  due  credit  to  an  old  servant,  but  that  old  servant 
by  no  means  represents  the  resistance  whicli  would  be  found  in  absolutely  new 
constructions  buflt  for  the  express  purpose  of  resisting  tlie  guns,  intended  to  penetrate 
the  armour-plates  now  being  employed  in  every  navy.  I  do  not  think  we  shall  find 
a  single  ironclad  afloat  and  built,  furnished  with  her  equipment  of  armour  for 
a  longer  period  than  six  years.  Yet  what  are  the  ships  which  arc  being  selected, 
and  which  have  been  selected  for  many  of  these  exi>eriment8,  and  for  exhibiting 
that  resistance  which  we  shall  have  to  meet  in  the  case  of  newly  constructed 
•hips  ?  I  take,  in  the  first  instance,  that  of  the  "  Monarch,"  built  in  1832,  and  which, 
tlwieforc,  is  now  32  years  old.  I  take  for  the  second  case— the  "  America."  By  good 
luek  she  exists  nowltere,  because  she  was  sunk  the  other  day  at  the  last  experiment ; 
bat  she  was  built  in  1810,  and  is,  therefore,  54  years  old.  Now,  the  steel  shot  for 
the  first  time  have  been  sent  down  to  Portsmouth  to]be  fired  out  of  this  new  smooth- 
bore 100-poundcr  gun,  whereof  so  much  has  been  said,  and  to  which  so  much 
reference  nas  been  made  by  Captain  Selwyn. 

Captain  SELwry :  I  referred  also  to  the  old  68-poundcr  fired  in  conjunction 
with  it. 

Admiral  Halsted  :  Never  until  the  other  day  ;  for  the  first  time  on  Tliursiay. 

Captain  Selwyn  :  On  Wednesday  and  Thursday  last. 

Admiral  Halstbd  :  Not  upon  Wednesday,  but  upon  Thursday  only  ;  the  first  time 
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it  has  been  done  with  the  68-pounder.  In  regard  to  firing  upon  the  "  Monarch/'  the 
facts  of  importance  are  simply  these :  The  "  Monarch,"  with  a  5i-inch  plate  upon  her 
side,  represents  an  absolute  substance  at  the  lower  port  sill,  which  is  taken  as  the 
standaid,  of  32  inches  in  thickness,  divided  between  5^  inches  of  plate  and  26i  inches 
of  the  scantling  of  the  ship.  Certain  steel  shot  were  fired  at  her  upon  the  14th  of 
January.*  When  I  say  the  14th  of  January,  I  take  my  statement  from  the  account 
which  appeared  in  the  Times  on  that  day ;  and  of  the  four  steel  shot  which  were  then 
fired,  the  two  first  Nos.  1  and  2,  struck  the  edge  of  the  plate,  as  it  is  described,  and 
both  of  them  went  right  through  the  whole  32  inches,  including  the  5i  inches  armour 
plating.  The  third  shot  stuck  with  its  outer  surfisuse  two  inches  only  below  the  outer 
surface  of  the  armour-plate,  and  the  fourth  shot  also  stuck,  whether  deeper  in,  or  lees 
deep  in,  is  not  stated  in  the  account  from  which  I  quote.  But  nothing  can  well  be 
more  contradictory,  or  self-contradictory  as  it  were,  than  the  dicumstuioes  which  I 
hayo  now  adduced,  wherein  out  of  four  shots  fired  from  the  same  gun,  at  the  same 
time,  with  the  same  charge  of  powder,  and  the  same  weight  and  nature  of  shot,  and 
at  the  same  place,  one  consecutiyely  after  the  other,  two  of  them  go  right  thioush 
everything,  passing  the  32  inches  of  resistance,  while  the  next  two  of  vniich,  of  the 
first  only  the  measure  is  given  to  us,  enters  only  11^  inches  altogether,  that  is  to  say, 
about  2^  inches  below  or  within  the  armour  itself,  and  the  9-inch  diameter  of  shot 
together ;  therefore,  there  was,  in  that  case,  20  inches  of  penetration  yet  to  be  madey 
or  nearly  double  that  which  had  been  made.  I  have  said  that  no  measurement  has 
been  given  us  of  the  fourth  shot,  but  the  description  given  is  similar  to  that  of  the 
third.  Now,  when  we  come  to  the  older  ship  (the  "  America")  we  find  reiyneaiiy 
the  same  thing.  We  find,  first  of  all,  a  shot  which  goes  through  eyenrthing — ^I  may 
correct  mysel^it  goes  through  everything  except  2i  inches.  In  tne  case  of  the 
"  America,"  I  should  state,  the  whole  combined  construction  presented  a  reaistanoe 
of  29  inches,  three  inches  less  than  that  of  the  "  Monarch."  Then,  as  I  haye  said, 
the  first  goes  through  26^  inches  only  out  of  these  29  inches,  the  next  goes  tbronf^ 
12  inches  altoeether,  that  is  to  say,  it  stops  and  is  stuck,  as  the  expression  is,  after  it 
has  penctratea  but  3  inches  below  the  outer  surface  of  the  plate  ;  therefore,  before 
that  second  shot  there  is  17  inches  yet  to  be  penetrated.  The  third  gun  goes  Uuou^ 
everything  again.  Now,  I  ask  which  of  these  penetrations  is  to  be  considered  as 
the  true  measure  of  resistance  of  the  "  Monarch  and  of  the  "  America  ?  "  In  order 
not  to  be  too  long,  I  will  take  the  '*  America,"  the  last  ship  fired  at.  Is  it  to  be  the  11 
inches  or  the  12  inches,  which  left  17  inches  or  18  inches  still  for  penetration,  or  is  it  the 
shot  that  goes  through  and  through  all  ?  As  I  have  said  before,  it  being  in  each  case 
the  same  gun,  with  the  same  charge,  the  same  steel  shot,  from  the  same  distuioe,  and 
at  the  same  plate. 

Admiral  Sir  Geobge  Sabtobious  :  It  has  got  an  additional  knee  or  something  of 
that  sort. 

Admiral  Halsted  :  All  ships  have  knees  of  some  sort  or  another  that  I  haye  eyer 
sailed  in ;  and  I  am  afraid  when  shot  come  in  they  vdll  have  to  meet  with  knees 
occasionally.  But  here  are  circumstances  of  such  absolute  self-contradiction,  it  being 
in  all  cases  perfectly  sure  that  the  gun  presents  no  variations ;  but  I  do  not  think  it  is 
possible  for  any  person  to  see  how  the  variations  can  be  attributed  to  any  other  cause 
or  reason  than  that  of  the  yariablc  circumstances  of  a  sound  part  or  of  an  unsound 
part,  whether  in  the  plates,  whether  in  the  ship,  or  whether  m  both.  I  haye  now 
spoken  of  the  expenments  which  occurred  on  the  4th  and  24th  of  January.  Last 
Thursday  there  were  similar  experiments,  and  what  did  they  proye  again  P  Thej 
were  both  tried  on  the  "  America."  I  will  only  take  two  instances,  the  two  partiottlar 
steel  shot  wliich  were  fired  again  out  of  the  100-pounder  smooth-bore  gun,  and  also 
at  the  same  distance,  vrith  the  same  charge,  and  at  the  same  plate.  I  will  take  the 
case  of  the  5|-inch  plate  then  fired  at,  because  S^-inch  plates  were  fired  at  also 
before  in  the  "  Monarch,"  and  on  the  previous  occasion  on  the  "  America."  Now, 
those  shots  did  not  even  penetrate  the  plate  ;  they  did  not  lodge,  or  if  they  lodged, 
they  lodged  only  sufilciently  that  when  the  second  shot  struck  it  knocked  out  the  ilrat. 
Upon  both  those  occasions  there  was  a  projection — I  won't  tax  my  memory  to  the 
fractional  part  of  an  inch,  but  the  shot  absolutely  projected  in  both  cases  beyond  the 
outside,  or  outer  surface  of  the  plate,  to  the  extent,  I  believe,  of  more  than  two 
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inch^ ;  but  it  is  merely  a  quefltion  of  memoiT',  whicli  may  be  incorrect.     Now,  tJiitt 
U  the  caae  again  with  the  "  America,"  tlio  same  ship.    What  I  ask  is  this :  the 
"  America  '*  is  50  years  old  wo  will  say ;  will  any  gentleman  suppose  that  that  ship 
has  increased  her  strength  since  she  was  built,  or  we  will  say  from  the  time  she  was 
nx  years  old  until  the  present  day  ?     Am  I  wrong  in  concluding  and  asserting  that 
iiMessarily  that  ship  is  weaker  now  than  she  was  on  the  first  day  die  was  built,  or  the 
firat  six  years  that  she  was  built  ?  and  that  her  resistance  is  now  absolutely  less  than 
it  could  possibly  haye  been  when  she  was  a  new  ship  ?     When  we  take  this  measure- 
ment, and  when  we  look  to  any  of  these  variations  in  the  experiments — in  one  case 
the  shot  going  right  through  and  through,  and  in  the  other  experiment  of  the  shot 
sticking  ;  it  had  not  CTen  buried  itself,  and  was  two  inches  outside.    Which  of  these 
two  circumstances  represent  the  true  resistance  of  the  **  America  ?  "     Undoubtedly 
reason  tells  us  that  the  true  resistance  of  the  ship  is  represented  by  the  shot  which 
penetrated  least ;  and  eyen  with  that  amount  of  concession,  is  that  the  amount  of 
resistance  that  that  ship  would  have  presented  at  sea  as  a  new  ship,  or  as  one  merely 
MX  years  old  ?     Is  that  a  resistance  at  all  to  be  compared  with  that  which  British 
gmu  will  have  to  meet  when  they  come  to  fire  against  and  to  contend  with  armour 
■hips,  not  one  of  which,  instead  of  being  60  years  old,  will  be  much  more  than  fire  ? 
Now,  the  thing  I  protest  against  in  these  experiments  more  than  another  is  that 
performances  made  by  any  gun,  I  do  not  care  what  the  gun  is,  under  circumstances 
where  it  is  not  possible  for  tiie  resistance  to  be  represented  with  any  truth  whateTcr, 
compared  with  the  resistance  which  those  guns  will  eyentually  have  to  fight  against 
ae  wtien  brought  against  true  armour-ships ;  that  that  should  be  put  forth  to  the 
public  as  the  power  of  these  guns,  and  that  those  guns  should  be  pressed  upon  the 
mvj  as  enabling   uk  to   fire    through  and   through  a   French  armour-ship,   for 
instAiioe,  as  they  have  fired  through  and  through  the  old  **  America.*'     I  tliink  if  is 
neceesnry  to  make  such  a  protest  against  the  position  of  my  friend,  which  will  go 
fiMih  to  our  Serrioe  that  such  and  such  is  to  be  the  measure — that  the  measure  of 
the  penetration  throuch  and  through  the  "  America,"  is  to  be  the  measure  of  the 
power  of  the  gun  which  he  proposes  we  should  all  have  to  fight  an  armour  ship  with. 

Captain  Selwtn  :  Parilon  mo,  I  particularly  stated  tliat  it  was  to  be  taken  as  only 
•  oomparatiTe  experiment. 

The  ChaibmjlN  :  J  would  suggest  that  it  would  be  better  for  you  to  rcseire  your 
Teplr  to  the  last,  except  it  should  be  a  particularly  short  explanation  which  you 
might  wish  to  give  of  some  mistake  that  may  have  been  uuide. 

Captain  Selwyn  :  Admiral  Ilalsted  is  arguins  agtiinst  what  I  did  not  state.  I 
<mlj  wish  to  say  that  I  particularly  guarded  myself  against  saying,  or  being  supposed 
to  saj,  that  these  were  anything  but  comparative  results. 

Mr.  ViCKBBS  :  I  fear  that  I  have  no  very  important  information  to  give.  I  have  a 
iMling  that  cast  steel  will  not  do  for  armour  plates  as  they  are  at  present  used.  The 
iiaenn  for  my  opinion  is  that  I  have  made  experiments  very  much  of  the  character 
that  Gaptain  Selwyn  says  ought  to  have  been  made ;  but  instead  of  using  a  steam 
hammer,  I  have  used  a  more  easily  measurable  test,  viz.,  a  ram  of  14  cwt.,  dropping 
it  upon  bars  of  steel  placed  upon  bearings  3  ft.  apart,  from  heights  of  from  1  n.  to 
4D  n^  which,  of  course,  give  considerable  velocity  to  the  blow.  Under  this  test  I  found 
that  soft  steel  would  resist  far  more  concussion  than  any  wrought  iron,  and  from  that 
I  was  led  to  the  conclusion  that  steel  was  the  best  material  for  armour  plates,  until 
the  trial  at  Antwerp  of  cast  steel  armour  plates  of  Mr.  Krupp's  manufacture.  I  dare 
«j  many  here  will  know  the  results  bettor  tlian  I  do.  I  smiply  know  that  the  plates 
cmeked.  It  at  once  struck  me  tlmt  his  plates  were  made  too  hard  and  brittle,  con- 
taining too  much  carbon  ;  but  I  succeeded  in  obtaining  a  small  piece  of  the  material, 
and  from  a  very  accurate  test  I  made  of  its  liardness,  I  found  that  it  was  very  sofl, 
and  that  judging  by  mv  trials,  it  ought  to  liave  stood  the  test  if  steel  would  do.  Any 
increased  softness  would  not  have  given  additional  toughness,  and  from  Mr.  Krupp's 
great  experience  as  a  steel  manufacturer,  I  ha?e  no  doubt  that  the  plates  were  of  as 
food  steel  as  they  could  possibly  be  made.  I  have  come  to  the  conclusion  that  steel 
will  not  do  on  account  of  its  great  elasticity,  the  blow,  when  given  with  such  groat 
ydodty  as  that  of  a  cannon  ball,  being  communicated  too  quickly  through  the  mass, 
and  causing  a  fracture,  while  B<^ter  material  yields  at  once  at  the  point  struck,  and 
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the  injuiy  is  local.  If  eomething  eonld  be  pnt  in  iixmt  of  the  steel  so  as  graduallj  to 
take  up  the  blow,  that  I  should  say  would  be  the  best  mode  of  enablii^  a  {date  to 
resist  the  shoti  Whether  such  a  thing  is  practicable  or  not  I  am  not  prepaired  t» 
saj.  If  uny  other  questions  should  be  asked  on  the  subject^  I  shaU  be  lerj  glad  t» 
giTe  an  answer. 

Sir  0BOBaE  Sabtobioits  :  Would  a  plat«  of  wrought  iron  outside  the  steel  produce 
that  effect  ? 

Mr.  YiCMXBS :  T  should  think  wrought  iron  outside  would  hardly  be  soft  enough* 
It  must  be  something  softer  than  wrought  iron^  I  am  not  prepared  to  say  eza^ly 
what. 

CSaptain  Habbisoit,  R.A.,  Secretary  Iron  Plate  Committee ;  There  are  one  or  tw9 
remarks  I  should  like  to  make,  first  with  regard  to  what  Mr.  Yiokers  has  just  stated. 
Captain  Selwyn  alluded  in  the  paper  which  he  has  read  this  evening,  to  the  steel  net 
having  been-  used  more  in  ships.    I  think  that  what  Mr.  Yickers  has  said  upon  the- 
subject  is  a  very  ample  answer  to  that  question,  vis.,  the  uncertainty  of  Beseemer^a 
metal.    Although  it  is  •extremely  valuable,  yet  there  is  such  uneertamty  in  it  that  it 
is  not  safe  to  rely  upon  it  altogether  for  ship-building.    Hitherto,  although  I  haf»- 
no  doubt  the  difficulty  will  be,  and  is  being,  rapidly  overcome,  I  think  the  reason  I 
have  given  is  a  fair  one  for  not  using  Bessemer^s  metal  for  bhilding  ships.    lam 
referring  to  that  letter  of  Mr.  Bessemer^s  which  I  have  no  doubt  you  have  all  read! 
in  the  *' Times  i"  and  exactly  the  same  thing  holds  good  with  respect  to  wbafc^ 
Mr.  Yickers  has  said  about  steel  for  armour  plates,  viz.,  that  it  is  not  reliable,,  aad' 
you  cannot  use  it  for  armour-plating.    In  the  very  earUest  experiments  made  by  fh» 
Iron  Plate  Committee  to  test  steel  and  wrought  iron,  it  was  found,  that  the  steel '. 
armour-plates  sent  to  them  to  be  tested,  up  to  three-quarters  of  an  inch  were  ftr  ■ 
superior  to  the  wrought-iron  plates ;  but  the  very  moment  you  got  beyond  thrse- 
quarters  up  to  an  incn,  the  plate  cracked  at  the  veiy  first  shot,  and  was  useless.    Tb^' 
gentlemen  who  supplied  those  plates  to  us  from  Sheffield,  eventually  gave  up  sendii^- 
them.     They  said  tney  were  perfectly  satisfied  that  they  could  not  bo  used.     Iitaff 
the  experiments  which  have  been  made  from  that  time  up  to  this,  with  steel  nlile»: 
sent  or  various  thicknesses,  whether  to  Portsmouth  or  Shoeburyncss,  there  has  alvtj» 
been  the  same  result.    We  have  had  steel  plates  from  Sweden  sent  with  very  gresfc 
confidence  on  the  part  of  the  gentlemen  who  supplied  them.     They  have  been  tried  at 
Shocbuiyness,  ana  at  the  very  first  shot  away  they  went,  cracking  like  a  pone  of  g]a«^ 
Certainly,  at  the  present  day    there  is  no  doubt  that  steel  will  not  do  for  armour*' 
plating.     The  suggestions  that  Mr.  Yickers  made  about  placing  something  in  firont 
of  the  armour-plate,  would  be  very  good  probably,  if  it  was  not  for  that  very 
iwkward  customer,  the  sliell.     But  the  effect  of  it  is,  as  we  have  tried  at  Shoebuiy- 
.  less,  when  you  face  your  armour-plates,  as  has  been  propofted  repeatedly^  and  ia 
proposed  now,  by  putting  projecting  substances  in  front  of  them,  such  as  layers  of 
wood,  alternate  plates,  and  so  on,  so  as  to  reduce  the  shock  on  the  armour-plats^ 
the  very  moment  the  facing  is  penetrated  with  the  shell,  the  shell  explodes  and 
blows  it  away,  and  your  armour-plate  at  once  becomes  exposed.     Therefore,  although 
it  might  for  a  round  or  two  save  your  plate,  it  would  be  but  a  temporary  good» 
Admiral  Halsted  made  a  rather  severe  attack  upon  certain  experiments  that  we  have- 
read  of  in  the  papers,  but  I  think  he  misconceives  the  object  of  those  experiments. 
Admiral  Halsted  :  The  fact  or  the  objeot  ? 
Captain  Habbisoit  :  The  intention  of  those  experiments. 
Admiral  Halsted  :  I  thought  you  said  I  made  a  mistake  in  the  fiict. 
Captain  Habbison  :  No ;  not  the  fact.     Tlio  experiments,  so  far  as  I  understand ' 
them,  and  I  have  seen  a  good  many  of  them  at  Portsmouth,  are  not  to  test  the 
resistance  either  of  the  "America"  or  "  Monarch,"  as  to  their  power  of  resistance,  in 
the  same  way  that  the  "  Warrior'*  target  is  put  up  and  tested  at  Bhoeburyness,  or 
the  **  Bellerophon,"  or  any  other  target.     It  is  not  to  t«st  the  resistance  of  these 
ships ;  it  is  to  test  the  quaUty  of  the  armour-plates  which  are  supplied,  and  also 
the  quality  of  the  st^  shot.    Admiral  Hoisted  asked  how  it  was  tnat  certain  steel 
shot  went  through  6  J-inch  plate,  penetrated  the  ship's  side,  and  went  out  at  the  other 
side,  whilst  another  shot  fired  from  the  same  gun  with  the  same  chaise  of  powder, 
shnply  stack  in  the  plate,  and  projected  2  inches.    The  simple  answer  to  that  is  this. 
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thai  one  shot  fired  from  tliat  gun  was  a  ahot  probaUj  made  of  Firiih's  iteel,  an 
extremelj  expensiye  shot,  or  was  made  by  the  JSlswiok  Ordnance  Company,  or  at 
some  other  place,  of  extremolv  expenaire  steel,  whereas  the  shot  which  squeezed  up 
and  ituck  in  the  plate  was  a  snot  made  perhaps  of  Bessemers*  metal,  costing  instead, 
of  £50  or  £60  a  ton,  only  £18  or  £20  a  ton ;  therefore,  it  does  not  do  as  much  work 
as  the  rery  much  more  expensive  tooled  steel  shot.    The  objeot  of  those  experiments, 
aa  I  said  oefbre,  was  not  to  see  what  the  "  Amerioa"   ship  would  .keep  out,  but  to 
obtain  as  soon  as  possible  steel  shot  of  a  servioable  quality,  and  at  a  cheap  rate. 
We  aJl  know  that  there  have  been  ample  experiments  made  which  prove,  that  if 
yon  choose  to  pay  money  enough,  you  can  penetrate  the  "  Warrior,"  or  any  of  those 
other  ships.    But  the  objeot  is  now  with  the  experiments  tiiat  are  being  carried  on  to 
endeavour  to  get  a  cheaper  steel  to  do  as  mueh  work  as  we  can.    I  may  state  what . 
result  has  been  obtained  at  Portsmouth  from  giving  a  little  attention  to  the  improve- 
ment of  cast  iron.    Whereas  with  the  ordinary  service  castdron  shot  which  was  fired 
at  a  plate,  an  indentation  was  merely  got  of  a  little  over  2  inches,  by  using  cast-iron 
of  the  manufacture  made  in  the  laboratory,  an  indentation  was  got  of  over  7  inches. 
I,  therefiorej  think  that  the  experiments  which  have  been  carried  on,  although  they 
may  not  enable  us  to  see  what  you  gain  in  resistance  as  regards  the  ship,  they  do  give 
very  valuable  information  respecting  the  improvement  of  our  projectiles.  There  is  only 
one  more  point  upon  whicn  I  should  like  to  make  a -remark.     Captain  Selwyn 
remarked  upon  the  great  desirability,  whatever  else  we  did,  of  keeping  out  sheU. 
We  all  know  the  old  exclamation  which  has  been,  heard  over  and  over  again,  "  For 
God's  sake  keep  out  the  shelL"    Certainly  in  the  present  day  that  becomes  almost  -e, 
work    of    supererogation.     I   dare  say  most  gentlemen  have  seen  a  picture  in 
the    *'  Illustntted  News"   of   an  experiment  with  the  600-pounder  which  I  was . 
fortunate  to  see  myself  at  Shoeburyness.    I  certainly  think  when  we  get  a  600- 
pounder  which  can  be  fired  accurately,  and  penetrate  a  **  Warrior^'  target,  as  it  did  . 
oown  there  at  970  yards'  ranee,  the  bursting  charge  of  the  shell  being  29  lbs.,  I  do 
think  it  becomes  very  hard  worx.to  keep  out  a  shell  of  that  power,  more  particularly 
iviien  this  shell  is  of  steel.    I  may  say  at  the  same  time  that  the  aoeuracy  of  that 
nn  was  most  remarkable,  for  at  1,000  yards'  range,  a  wooden  target  was  put  just 
beyond  the  "  Warrior"  target,  a  littJe  to  the  right  of  it,  in  order  to  get  the  range  and 
save  the  steel  shell.    The  first  cast-iron  shot  that  was  fired  to  get  the  range,  knocked 
over  the  wooden  target  which  was  at  1,000  yards  distanoe,  and  the  third  shell  fired 
firom  the  "  Warrior"  target  at  970  yards'  range,  struck  the  target,  and,  I  may  8ay, 
absolutely  demolished  it,  because  it  had  been  intended  to  have  the  target  removed  to 
2,000  yards  to  try  the  gun  at  it,  but  the  target  was  so  completely  demolished  that  it 
WM  not  worth  remoring ;  ther^oro  the  experiment  could  not  be  tiied. 

Admiral  Hu^tbd  :  I  do  not  know  whether  I  am  enUtled  to  a  word  as  to  what  has  ■ 
been  said. 
^Hie  Chaibxak  ;  Merely  to  explain  anything. 

Admiral  Halsted  :  It  is  merely  as  an  explanation.  I  will  only  say,  I  have  notioed 
the  experiments  made  at  Portsmouth  very  carefully,  and  I  would  remind  my  friend 
Oi^ptain  Handson,  that  the  actual  ]^roving  of  the  plates  has  in  each  case,  as  stated 
in  the  aooount,  preceded  the  expenmental  trial,  subsequently  made  with  the  steel 
shot,  and  it  will  be  seen,  in  proof  of  that,  that  in  every  case  the  steel  spherical 
shot  have  been  fired  upon  previously  imdamaged  parta  of  the  plate ;  so  that  it  is  not 
for  the  proving  of  the  plates. 

Captain  Harbison  :  I  said  the  proof  of  the  shot ;  the  proof  of  the  plates  takes 
plaoa^  in  the  first  instance,  and  the  proof  of  the  ahot,  whioh  takes  place  in  the  second, 
IS  to  test  the  quality  of  the  shot,  and  not  the  resistance  of  the  ship. 

Admiral  Halsted  :  Very  good.  Then  there  are  terrible  dificrences,  irreconcilable 
differenees,  in  steel  shot. 

Sir  G-BOBOB  Sabtobious  :  My  opinion  for  some  time  past  has  been,  that  in  the 
contest  between  the  gun  and  the  plate,  the  gun  will  have  the  advantage.  What 
I  have  just  heard  from  Captain  Harrison,  I  think,  is  quite  conclusive.  Of  course, 
every  sailor  knows  that  a  ship  that  is  bound  round  with  that  heavy  mass  of  iron, 
can  never  be  a  Uvely  vessel  calculated  for  ocean  navigation.  If  the  600-pounder  is  a 
gun  that  will  stand  and  will  fire  shot  of  that  kind,  we  may  save  ourselves  a  great  d(*al 
ol  trouble  in  going  into  all  these  investigations  about  the  iron  protection  for  vesseh^ 
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What  TTe  Ketc  to  find  out  now,  is  that  which  would  be  safe  for  a  veMel,  and  whiek 
would  make  the  least  resistance  for  gentlemen  of  that  size,  and  let  us  gire  them  eroy 
facility  to  go  through ;  wc  will  pull  off  our  hats  to  them,  and  think  ourselyet  Toy 
happy  if  they  walk  off  without  doing  us  any  mischief;  but  as  for  adopting  any  kind 
of  protective  means  against  shot  of  that  size  it  is  useless ;  and  I  trust  the  GoTon- 
ment  will  go  on,  and  by  every  possible  means  encourage  the  manufacture  of  guns  of 
that  size,  and  let  us  for  the  present  lay  upon  our  oars,  without  building  any  more  of 
those  vessels.  If  we  go  on  with  these  guns,  and  if  the  American  gum  are  capable 
of  going  through  our  armour-plates,  then,  of  course,  common  sense  points  out  thai 
it  is  utterly  useless  to  go  on  increasing  the  thickness  of  the  plates,  oecause,  under 
the  most  favourable  circumstances,  armour-plated  vessels  can  never  be  ocean  cnuflng 
vessels ;  they  will  never  be  fit  for  it,  although  they  may  do  a  great  deal  of  sernee 
under  favourable  circumstances.  As  long  as  you  could  make  the  ship  inyulnerable  to 
shot,  it  was  an  enormous  advantage,  but  take  away  invulnerability  from  the  ship, 
and  the  armoured  ship  sinks  to  a  very  low  comparison  indeed  with  the  old  wooda 
ship.  All  we  have  to  look  to,  is  to  endeavour  to  make  ships  uninfianunable,  pit 
these  large  guns  on  board,  and  then  we  must  endeavour  to  find  out  the  forms  uit 
will  be  the  most  convenient  to  carry  them. 

Major-General  BorLEAir,  F.B.S. :  I  wish  to  ask  one  question  of  Captain  Harriioo. 
I  want  to  know  whether  in  the  experiment  tried  last  Thursday  at  Portonoatk, 
with  the  ordinary  cast-iron,  or  with  the  crucible  cast-iron,  or  -with  Price's  patent  ctM^ 
iron  shot — they  did  not  all  break  up  after  they  struck  the  ship's  side  ? 

Captain  Habbison  :  There  were  two  of  them  fired  from  the  100-poundcr  smooih' 
bore  ;  one  fell  into  the  sea,  and  we  could  not  tell  what  state  it  was  in ;  but  thr 
laboratory  shot  remained  in  the  plate,  about  three-quarters  of  it  uras  in  ;  we  took  H 
out  of  the  plate,  and  found  about  three-quarters  of  the  shot  intact  sticking  m  the 
plate. 

General  Boileatj  :  The  fact  is,  then,  tliat  a  cast-iron  shot  has  been  produced  iriuch 
has  passed  through  an  armour-plate  without  breaking. 

Captain  IIabkison  :  It  did  not  pass  through  ;  it  drove  pieces  of  plate  in  front  of 
it.  When  the  sliot  was  taken  out,  the  depth  that  it  had  penetratod  into  the  ade 
of  the  ship,  was  just  over  six  inches. 

General  Boileau  :  Tliat  is  more  than  the  tliickness  of  the  plate. 

Captain  IIabbiron  :  That  is  more. 

General  Boileau  :  The  plate  was  pierced  through,  and  the  shot  was  not  broken; 
that  is  a  great  step  gained. 

Captain  E.  G.  FisnaorBNE,  R.N.,  C.B. :  I  have  to  complain  of  the  experiments, 
not  in  th(i  same  direction  as  Admiral  Halstod,  but  just  in  tlie  very  reverse.  He  is 
asking  for  explanation  of  various  circumstances  that  have  been  alluded  to  bv 
Captain  Harrison.  Tlu'v  may  bo  multiplied  amazingly ;  the  difference  of  strength 
of  powder  varies  20  per  cent.,  and  the  diflercnce  of  the  eficct  of  tlie  shot,  as  a  con- 
sequence will  at  once  account  for  the  alleged  discrepancies.  Then  tiiere  is  the 
circumstance  of  tlie  striking  on  the  edge  of  the  ])late,  for  unfortunately  you 
cannot  have  ships  clothed  i^ithout  having  edges  to  tlie  plates  ;  and  so  you  must 
accept  it  as  a  fact,  t)iat  if  the  shot  goes  through  the  edge  of  the  plates,  when  they 
are  on  the  ship's  sides,  the  ship  is  rendered  as  sinkuble  as  if  the  shot  had  gone 
through  the  centre  of  the  plat*.  But  what  I  complain  of  is  tliis,  that  we  are  con- 
tinuing a  BcricA  of  exporimeiits,  costing  a  great  deal  of  money,  that  will  have  to  be  gone 
over  again  when  we  get  guns  strong  enough  to  bear  sufficient  charges.  I  want  to  know 
why  the  old  68-poundcr,  112  cwt.  gun,  has  not  been  fired  witli  its  ordinary  chax^P 
Ah  I  have  said  before,  and  as  has  been  repeated  to-niglit,  it  has  been  '*  how  not 
to  penetrate;  plates."  Wo  have  been  using  small  charges,  in  order  to  acconunodate 
tliose  small  charges  to  tlie  bad  guns  previously  made,  and  which  were  to  be  palmed 
on  the  public  That  is  the  history  of  the  matter ;  and  so  now  they  say  one-quarter 
the  weight  of  shot  is  the  proper  chaige.  Will  any  enemy  say : — **  The  English 
people  are  firing  charges  of  only  a  quarter  of  the  weight  of  the  shot,  we  must  be 
transcendental  like  them,  we  also  must  be  scientific,  and  bring  our  charges  down  to 
t>nf -fourth."  Why  should  we  continue  to  act  as  if  we  beUeved  such  nonsense  ? 
Why  go  on  in  this  way  ?  The  problem  is,  tluit  there  are  cortaiu  plates  to  be  pierced  ; 
wo' should  for  this  bum  as  effective,  and  as  much  powder  as  the  gim  will  bear,  for  thai 
pur^)ose,  and  it  is  useless  to  make  experiments  with  small  charges  and  bad  powder. 
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Ibe  French  30-poimder,  that  is  the  counterpart  of  our  old  d2-pouiidor,  bums  35  lbs. 
if  powder,  and  we  are  firing  our  68-pounder  with  16  lbs.  of  powder.  What  is  the 
twult?  Whj,  they  penetrate  6  ^-inches  of  plate  at  1,097  yards  with  shot  three 
dbmeterB  long,  and  which  will  admit  a  yery  large  bursting  charge.  You  have  only 
to  improTe  our  68-pounder,  and  you  can  imagine  what  will  be  the  result.  I  mu«t 
diflbr  from  Sir  Geoige  Sartorious,  when  he  suggests  the  propriety  of  making  more 
MVpounder  guns,  that  in  all  probability  won't  last.  Either  they  expand  in  the  b^rc, 
€r  tae  shot  jambs  after  the  sixth  round.  There  was  a  great  fuss  about  the  sliot  having 
fone  through  4i-inche8  of  plate,  though  the  gun  cost  £3,800,  when  the  French  gun, 
ody  ft  30-pounder,  costing,  say,  £100,  sent  its  shot  through  5i  at  1,097  yards.  I 
protest  against  these  experiments,  and  say  that  we  ought  not  to  be  having  ex> 
periinents  of  this  half-ana-half  kind.  The  problem,  as  1  said  before,  is  to  penetrate 
me  ship  sides  with  the  smallest  gun,  whatever  thickness  of  plate,  whether  5,  6, 
7ff  or  8  inches.  The  result  of  which  would  be,  that  you  could  have  cheaper 
gnns,  and  a  greater  number  of  them.  I  am  not  an  advocate  for  small  guns,  and 
never  was ;  but  there  is  a  medium  gun,  the  size  of  which  you  cannot  exceed  with- 
oot  disadvantages.  I  quite  concur  with  Captain  Selwyn,  that  the  time  has  come 
wiieii  we  must  give  up  the  idea  of  having  plated  ships  as  ike  rule.  The  plates  arc 
great  incumbrances ;  they  involve  a  reduction  of  speed,  a  reduction  of  guns,  and  a 
ndnction  of  every  good  quality.  I  am  satisfied  that  the  ships  will  be  very  bad  sea- 
boats,  I  mean  to  say  they  will  be  comparatively  bad  men-of-war.  You  won't  be  able 
to  five  with  any  degree  of  accuracy ;  so  while  you  are  reducing  the  number  of  your 
mm  in  one  direction,  you  doubly  reduce  them,  because  you  reduce  their  effectiveness. 
I  think  there  ought  to  be  experiments  to  ascertain  what  they  are  really  worth.  I  do 
think  myself  that,  as  vessels  for  guns,  ihey  are  worth  much  ;  and  I  think  for  the 
pose  of  experiment  you  can  fairly  judge  them,  not  absolutely,  as  Admiral  Halsted 
its,  yet  we  can  satisfiactorily  measure  what  thickness  of  plates  will  be  penetrated, 
when  we  get  a  gun  which  will  dve  a  sufficiently  high  initial  velocity. 

Boar- Admiral  Sib  Edwakd  Belchbb,  C.B.  :  I  have  very  few  words  to  say  upon 
the  eubject,  and  I  do  not  know  whether  it  would  be  fair  to  go  on  ^-ith  this  discussion, 
boeanse  I  really  think  it  is  not  on  Capt.  Selwyn's  paper.  But  we  have  one  thing  to 
cooaider,  viz.,  that  we  have  many  wooden  ships  abroad,  and  we  have  many  officers 
eoaunanding  them  who  would  have  to  meet  these  armour  ships.  1  think  the  ques- 
tioii,  as  Admiral  Sir  George  Sartorious  has  suggested,  is  how  are  we  to  fight  with  the 
diipa  that  we  already  have?  I  am  perfectly  satisfied  that  there  are  many  officers  in 
th^  aerTice  who  would  have  no  hesitation  in  one  of  these  wooden  ships,  if  she  had 
■peed,  in  making  a  very  good  fight  with  the  armour  vessels ;  and  I  am  perfectly 
Htiefied  that  one  of  these  vessels  well  liandled  would,  even  vnth  her  weight  of  wood, 
walk  over  one  of  these  iron  ships,  and  put  her  under  water. 

The  Chaibman  :  If  no  other  gentleman  wishes  to  make  any  observations,  I  would 
mrite  Captain  Selwyn  to  say  anytliing  he  likes  in  reply. 

detain  Selwitk  :  I  had  hoped  to  have  heard  some  observations  from  the  autho- 
litiee  present  confirmatory  of  the  facts  I  have  advanced,  as  I  did  not  fight  the  gun 
qaeetion  so  much  as  the  question  of  decay ;  and  with  respect  to  that  I  have  not 
heerd  any  observations  at  present. 

The  Chaibman  :  I  would  only  say  with  regard  to  your  electric  experiments,  that 
the  actual  question  of  the  corrosion  of  the  metal  would  be  more  satisfactory  than 
experiments  made  with  such  dcHcate  instruments  as  these.  It  is  quite  true  you 
eannot  take  any  two  ports  of  the  same  bar  without  getting  a  deflection,  if  you  use  so 
delicate  an  instrument  as  that.  An  experiment  showing  the  actual  corrosion  taking 
pleea  would  be  more  satisfactory. 

If  r.  Rbtvolds  :  If  a  very  slight  interruption  is  not  out  of  place,  perhaps  it  may 
not  be  uninteresting  to  mention  I  huvc  ju<«t  seen  the  "  Bainbow  "  steamer  lying  at 
London  bridge.  This  is  the  first  iron  stcani-vcssel  that  was  built,  between  20  and  30 
yeen  ago.  She  is  now  in  good  order ;  and  I,  therefore,  think  that  is  the  best  answer 
to  the  theory  respecting  g^vanic  action. 

Captain  oSLVDt'y  :  If  you  please  I  will  take  the  speakers  in  order  as  they  occur. 
Admiral  Halsted  made  a  very  strong  figlit  for  a  stronger  target. 

Admiral  Hausted  :  For  a  true  target. 
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Captain  Selwtn  :  I  did  not  say  bjr  any  means  tliat  tlieie  wen  nralta  oniAUk 
we  could  dci>cnd  in  combating  with  such  iron-clads  at  thoso  in  tlie  diagnaabcln 
mo.     I  Hiiid  inerclj  that  a  man  seeing  that  those  experiments  had  been  madi,«i 
had  produced  the  results  which  we  have  here  in  our  table,  seetng  that  those  esfmt 
mcntM  liavo  been  made  with  such  bad  guns,  and  with  such  bad  powder,  and  sndiM 
shot,  1  would  say  there  was  a  probabihtj  of  good  guns,  good  powder,  and  good  Ask 
being  mode  which  would  do  as  much  us  we  haye  got  to  do.   ■  I  said  that  my  «nU 
be  imide,  because  I  know  that  the  metal  at  our  disposal — I  do  not  amy  the  arms*' 
plates  at  present-^but  the  metal  at  our  disposal  has  been  efficienUy  need  in  giin8,ad 
can  be  still  further  developed.     That  steel,  as  it  bears  a  tensile  atrain  of  63  tons  to 
the  square  inch  as  against  25  tons,  is  better  worth  tiyii^  than  a  metal  which  bsiii 
could  have  given  you  more  than  26  tons ;  for  if  it  could  have  done  bo,  I  think  th0 
experiments  on  which  we  spent  so  much  money  might  have  proved  it.    That  mild, 
I  must  observe,  has  not  been  recently  placed  at  our  disposal.    We  have  not  beet 
oflTered  rIcoI  now  for  the  first  time ;  it  lias  not  now  been  bzonght  forward  as  t 
material  for  shot.    We  might  have  had  it  three  years  ago  just  as  well  as  at  this  diqr  I 
and  wo  certainly  ought  to  have  tried,  if  we  lay  claim  to  being  sdentifio  men,  the  «- 
pcrimcnts  first  with  the  best  material,  not  inth  the  worst.    I  apeak  priaoipalllf  of 
steel  as  atTording  a  means  of  diminishing  bulk  and  increasing  strength  in  the  bo« nd 
the  bottoms  of  ships.    Now,  it  has  been  tried  for  ships.    It  has  aniw«Md  tor^ibimi 
shiprt  are  running,  small  vessels  I  admit,  but  they  are  now  running  with  the  stMf  ia 
their  bottoms ;   and  except  certain  blistering  and  other  symptcnms,  whioh  I  xifcr 
printHpally  to  galvanio  action,  there  has  been  no  great  complaint  of  them,  other  tlwi 
a  degree  of  elasticity,  which  made  it  unpleasant  to  put  a  glass  of  wine  on  the  tihk. 
Thnt  might  easily  bo  couanered  by  a  better  arrangement  of  the  constmcCioa  wlh  t 
view  to  that  elasticity ;  ana  I  complained  priucipaUy,  not  that  we  had  not  staal  mitB 
full  perfection  now,  but  that  nobody  had  tried  wnether  it  could  not  be  broagikt  toiti 
full  perfection  for  this  purpose.     Nobody  knows  at  this  moment  wheUwr  fM, 
chungeablo  as  it  is  by  the  most  minute  variations  of  ingredients,  by  the  one  porBiiUe 
of  pliosphorous,  by  many  other  chemical  ingredients  which  oscapo  ua  in  the  ftatm  of 
the  furnace,  but  which  are  now  being  considered  at  their  due  value  for  the  flattiBe; 
it   i8  becauAo  such  knowledge  exists,  and  has  existed  for  some  time,  past,  that  I 
think  tlie  expc>riment  ought  to  have  been  made  in  steel  and  alloys  of  other  aMtal-Sf 
niiieb,  if  not  more,  than  have  been  made  in  wrought-iron,  cast-iron  and  other  infrrior 
materialit.     Captain  Harrison  attacked  the  question  of  iron-plates,  as  if  I  had  been 
B])caking  of  stei>l  armour-plates.     I  did  not  s]>eak  of  steel  armour-plates  at  aU.    I 
spoke  of  Mr.  Bessemer  enabling  us  to  carry  9-inch  armour-plates  by  the  use  «  ileel 
in  the  huU  of  tlie  ship,  which  is  a  totally  diiTeront  thing.     I  cannot  understand  what 
prevenU'd  our  attention  being  given   to  tlie  subject  in  this  way,  as  I  cannot  aader- 
RUiiul  wliy  a  private   iudiridual  could  conduct  experiments  which  go  j^rmiiaim 
towunU  their  object,  and  wiiy  the  Government  could  or  did  not  do  so.     Mr.  Yioken, 
who  is  well  entitled  to  speak  about  steel,  tells  us  at  once  that  the  very  first  thing  he 
did  was  to  resort  to  the  experiments  which  I  suggested,  thoush  not  in  a  similar fbnn; 
but  I  do  say  that  by  puttmg  plutcys  of  steel  and  iron  with  theur  proper  baokinos  under 
a  Hteel  hanmier  or  a  drop,  you  do  get  a  valuable  series  of  experiments,  which  wottld 
not  cost  much,  and  which  men  of  business  or  science  would  make,  and  which,  if 
Mr.  Bnhbage  or  Mr.  Gmvatt  had  been  on  a  commission,  thoy  would  certainly  have 
orc4Hl  on  our  iit  tent  ion  as  matliematieians  and  engineers.     I  do  complain  tliat  theM 
exporinientM  are  not  inacU',  and  that  if  I  wi.-*h  to  seek  information  as  a  scientific  man, 
I  cannot  go  and  take  tables,  on  the  question  of  resistance  to  impact^  of  the  difibrant 
metals  and  woods,  us  1 4>ould  take  tables  on  any  otlier  property  of  these  woods  and 
metals.     £30,000  a  year  spent  on  oxiH'riments,  and  yet  we  cannot  get  such  taUes  as 
thene !     I  have  tlie  very  greatest  respect  for  Ailiniral  Ssrtorious'  conclusion  on  almost 
ever>-  point ;  but  I  must  differ  from  liim  in  thinking,  as  ho  seems  to  do,  that  because 
a  ship  carries  armour,  therefore  she  cannot  he  an  ocean  steamer.     I  think  our  experi- 
ments on  the  "  Warrior "  teaches  us  thai  although  there  arc  certain  olsgcctions  to 
tliem,  yet  that  they  do  make  very  efficient  vessels.     We  get  1-t  knots  out  of  the 
"  Warrior,"  and  if  she  were  thoroughly  protected,  I  shouhl  not  find  muoli  fault  with 
her  qualities  at  sea.    She  rolls  badly,  but  iierhaps  that  is  the  consequence  of  stowage 
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md  'VBiioas  other  things,  which  may  be  corrected ;  but  I  do  not  think  itj  by  any 

amfi  an  impossibihty  for  a  reflsel  carrying  nine  inclies  of  annour  to  do  well  as  a 

■••▼eueL     We  haye  not  succeeded  yet  it  is  true,  but  there  is  a  good  old  principle 

lUah  I  think  none  of  my  naval  brethren  will  dissent  from,  which  is,  "  Try  it  again." 

Mom,  nnm  flam  mabilit v  is,  of  course,  one  of  those  things  wliich  we  should  all  seek  to 

^10,  and  if  obtained  hj  some  such  compound  >as  Bielefield's,  it  may  meet  in  a  mea- 

mn  the  queition  of  outside  coating  to  armoor^platM  also.     I  am  perfectly  certain 

Ail  by  whatever  means  we  may  reauco  the  velocity  of  the  impact  which  fiiet  takes 

^AOB  on  the  armour-pUte,  if  those  means  be  at  all  feasible  they  are  worth  con- 

jUaiog.    I  know  a  great  deal  of  attention  has  been  given  to  that  point,  yet  I  think 

'^'''  with  a  mixture  of  metals,  having  different  quahties  in  our  plates,  we  mty  get  a 

f  deal  more  done  than  we  have  yet  succeedeid  in  getting.     I  long  ago  pointed  to 

het  that  for  the  measure  of  ponetrutivo  power  a  lead  target,  which  would  not  be 

a  Tery  expensive  one  because  a  great  deal  of  it  would  be  recoverable  andrefbsable,  would 

be  most  terviceable — would  give  a  measure  of  penetration  which  we  have  not  yet  had. 

1  eonfeM  I  like  those  scientific  results  which  remain  for  us,  which  do  not  consist  in 

Mng  shot  that  cost  £50  against  a  target  costing  £5,000,  and  then  triumphing  over 

4h0  destruction  of  both.     \Vliat  Captain  FishlMume  has  said  I  so  fully  agree  with, 

ttftti  will  only  notice  one  point  of  dissension.     Ho  does  not  concur  with  me  ha.  doing 

mmmj  with  armour-plates ;  but  he  concurs  with  Admiral  Sir  Qoorge  Sartorious.     Sir 

Xdwud  Belcher  said  I  was  undergoing  an  attack  which,  as  Admiral  Kalsted  said 

«ith  respect  to  the  '*  America,"  I  was  not  prepared  for.     On  the  subject  of;  guns  I 

did  not  advance  many  things,  only  that  better  gpins  oould  be  made,  therefore*!  think 

I  anj  thank  him  for  his  remarks.    I  had  prepared  a  Table  (see  Appendix),  thinking 

experiments  were  of  considerable  importance,  just  to  refer  to,  and  the  extra- 

.ry  fiu^t  is,  that  I  see  some  people  who  were  present  at  the  experiments,  and  who 

to  have  noted  them,  and  who  believe  there  was  no  penetration  at  all.     Now, 

that  sliould  be  the  case,  as  you  see  here  with  the  4|-inoh  plate  the  depth  of 

is  7  inches,  and  yet  there  should  bo  no  penetration,  I  confess  myself  utterly 

to  conceive. 

Oiptain  Uabbibox  :  No  penetration  of  the  ship. 

Captain  Selwtn  :  We  have  heard  that  the  plates  were  on  their  trial,  and  not  the  ship. 
Adimiral  Halbted  :  AVhen  a  man  says  plate  he  means  necessarily  the  ship. 
CSaptain  Selwtn  :  There  certainly  was  penetration  there,  and  the  gun  had  a  very 
mU  moathfuU  to  do  it  with.  With  regard  to  the  question  of  electricity,  and  the 
proof  of  what  I  have  stated,  not  being  important,  I  can  scarcely  admit  it.  It  may  be 
ttno  that  in  one  ship,  which  has  beeu  long  in  existence,  the  rivets  nuiy  not  have 
mdkrtd.  There  you  must  seek  the  occult  causes  which  prevent  tlie  usual  action  of 
die  galvanic  current. 

CSaptain  Fisuboubxe  :  There  is  no  proof  that  the  rivets  did  not  suffer. 
Ckptain  Selwtv  :  The  gentleman  who  spoke  supposed  because  he  saw  a  ressel  still 
in  aiustenoc,  one  of  the  oldest  iron  vessels,  that  there  was  no  galvanic  action  to 
podoee  corrosion.  I  am  not  speaking  against  iron  vessels,  but  merely  that  if  we 
■abo  an  iron  vessel  of  6,000  tons,  costing  half  a  miUion  of  money,  it  is  worth  while  to 
kM>k  into  the  causes  which  may  promote  or  retard  their  decay,  no  matter  whether  it 
be  done  for  the  purpose  of  a  man-of-war,  or  for  the  purposes  of  the  Australian  line, 
vbich  we  hope  to  see  established  by  the  use  of  twin-screws.  It  is  a  point  which 
■nut  be  attended  to,  and  it  is  of  the  very  first  importance,  and  when  it  is  understood 
no  mch  results  wiU  take  place,  as  were  evident  in  the  "  Harbinger,"  without  anybody 
being  able  to  overocnne  or  even  account  for  them.  No  scientific  man — though  I  can 
KKody  claim  to  be  a  scientific  man,  yet  I  hope  some  day  to  obtain  that  position — no 
■rientific  man  can  bear  to  see  a  tliint;  goii^g  on  for  which  he  cannot  find  the  reason  ; 
itill  less  ran  he  bear  to  see  an  object  over  wliich  he  has  spent  much  time  and  much 
thought  decay,  without  the  power  of  arresting  such  action,  because  he  has  failed  in 
his  scholarship  with  nature.  I  do  think,  therefore,  that  the  inquiry  is  of  some  value, 
md  that  it  may  be  profitably  further  pursued.  The  case  of  steel  vessels,  as  I  remarked, 
will  bring  that  more  strongly  home  to  us,  if  we  are  to  use  steel  with  tho  view  of 
getting  lightness  of  structure  and  with  the  view  of  carrjing  the  weights  whi  ch  wo 
have  to  carry,  then  it  is  worth  while  to  consider  how  we  can  arrest  the  decay,  which 
might  otherwise  prevent  our  using  so  good  a  material. 
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Monday,  March  21,  1864. 

Lieatenant-Colonel  T.  ST.  LE6ER  ALCOCK  in  the  Chair. 


NAMES  of  MEMBERS  who  joined  the  Institution  between  the  7th  and  2l8t 
I  March:— 

[    Hare,  S.  O.,  Captain,  B.K.  £1.  Perceral,  H.  L.,  Lieutenant,  B.N.  £1. 

AJbot-Harrey,  W.,  Miyor,  li»t  Middlesex  Poolej,  Heniy,  Gaptain,  2nd  Chcshirc- 

Ibgineer  Yolnntecn,  £1.  Artillery  Volunteers,  £1. 
liddd,  W.  H.,  Commander,  B.N.  £1. 


THE  INFLUENCE  OF  THE  PRESENT  KNAPSACK  ANI> 
ACCOUTREMENTS  ON  THE  HEALTH  OF  THE  INFANTRY 
SOLDIER. 

By  W.  C.  Maclean,  Esq.,  M.D.,  Deputy  Inspector-General,  Professor 
of  Military  Medicine,  Army  Medical  School,  Netley. 

Mb.  Chairman  and  Gentlemen,  —I  purpose  this  evening  to  call  your 
attention  to  the  influence  of  the  present  knapsack  and  accoutrements 
o&  the  health  of  the  infantry  soldier. 

Whatever  may  have  been  the  case  in  times  past,  it  is  certain  that 
everything  bearing  on  the  health  and  happiness,  the  moral,  and 
piQnsical  well-being  of  the  soldier,  is  now  a  subject  of  anxious 
coittderation  to  the  authorities,  and  of  interest  to  the  community 
•t  large. 

^  After  much  careful  inquiry  into  barrack  and  hospital  accommodation, 
ndading  the  important  subjects  of  ventilation,  drainage,  and  surface 

r«,  very  considerable  improvements  have  been  carried  out,  with 
results  of  diminishing  sicKness  and  mortality  in  a  very  remarkable 
>MUmer.  Increased  attention  to  clothing,  food,  moral,  and  intellectual 
^fsiining,  and  wholesome  recreation,  has  gone  hand  in  hand  with 
tbe  other  improvements,  and  materially  contributed  to  the  end  in 
▼lew. 

Among  the  improvements  just  mentioned,  few  were  more  im- 
pwatively  called  for  than  those  affecting  clothing.  If  time  and  the 
oocasioQ  admitted,  it  would  not  be  a  difficult  task  to  show,  that  for  a 
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long  period  of  time  the  inventive  genius  and  good  sense  of  this 
country  were  not  seen  to  much  advantage  in  military  costume.  The 
*'  follies  of  the  wise  "  have  often  been  conspicuous  in  the  clothing  and 
equipment  of  our  soldiers.  The  generation  familiar  with  heads 
laboriously  soaped,  powdered,  plastered,  and  pigtail-tied,  has  only 
just  passed  away.     The  satirist  who  sang — 

"  G-od  bless  the  G-uards,  tho*  worsted  GtJlia  scoff; 
**  God  bless  their  pigtails,  tho*  they're  now  cut  off," 

has  not  long  disappeared  from  the  chibs  of  London. 

It  is  only  within  the  last  few  years  that  any  difference  worth 
naming,  was  to  be  seen  in  the  dress  of  the  British  soldier  in  Calcutta, 
and  one  quartered  at  Chatham.*  A  very  few  years  ago  I  saw  a  batch 
of  unhappy  recruits  learning  their  drill  at  Arcot,  the  hottest  station  in 
the  hot  Carnatic,  buttoned  up  in  red  jackets,  lined  with  stout  serge, 
that  had  been  served  out  to  protect  them  from  the  cold  of  the  English 
Channel. 

The  great  bulk  of  the  British  army  embarked  for  service  in  the 
Crimea,  clothed  in  tight-fitting  coats,  the  skirts  of  which  had' been 
pared  away  until  nothing  remained  but  a  ridiculous  appeud^e, 
fondly  imagined  by  tailors  to  resemble  the  tail  of  a  swallow,  we 
Btill  see  these  garments  in  Monmouth-street,  and  on  the  persons  of 
deputy-lieutenants  of  counties,  on  occasions  of  state.  In  the  museum 
at  Netlcy,  we  have  a  collection  of  military  head-dresses,  most  wander* 
f  ul  to  look  at.  Yet  they  were  very  dear  to  their  contrivers,  and — 4q 
another  sense — ^to  those  who  had  to  carry  them  on  their  heads  in  all 
climates,  from  Canada  to  Cawnpore.  Most  of  them,  I  have  no  donbt, 
are  familiar  to  many  gallant  officers  present ;  they  are  old  ac- 
quaintances of  my  own,  for  I  may  truly  say  I  have'seen  nearly  all  of 
them  ^^  Dance  into  light,  and  die  into  the  shade.^'  We  preserve  them 
for  the  wonder,  if  not  for  the  admiration,  of  generations  to  come. 
Then  we  had  the  leather  stock,  we  all  remember  it  wfeU ;  how  long  it 
«tood  its  ground,  how  hard  it  was  to  get  rid  of ;  and  I  have  no  'doiibt 
that,  like  myself,  some  of  my  audience  are  acquainted  with  a  few 
elderly  friends  who  dierish  the  memory  of  that  garotting  apparatus  to 
this  day. 

Forgive  this  retrospect  at  past  eiTors ;  trivial,  ludicrous  even  as  some 
of  them  now  appear,  they  were  each  in  their  time  and  degree 
causes  of  suffering,  sickness,  and  premature  death. 

If  we  have  maoo  mistakes,  let  us  not  be  ashamed  to  own  them, 
and  let  careful  study  teach  us  to  avoid  them  for  the  future.  Omny 
appointment,  three  years  ago,  to  the  chair  of  military  medicine,  in  toe 
Army  Medical  School,  I  was  placed  in  a  position  where' I  could  study 
on  a  large  scale  the  diief  causes  which  influence  the  health  of  ttle 
army.  As  at  Port  Pitt  formerly,  so  now  at  Netley,  the  invalids  from 
all  parts  of  the  worid  may  be  said  to  pass  in  review  before  the 

*  Pn>fefi8or.LoiigmoreaMiu*es  me  that  the  tunics  and  tiowien  issued  to  hit  old 
regiment  in  Bengal,  dnzing  the  mnU;ij,  wove  jbeaner  than  thoie  worn  in  X)anada.— 
\V.C.M. 
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nedical  officers  of  that  great  establishment,  who  have  thus  an  op- 
portunity of  examining  men  who  liave  served  in  almost  every  region 
il  the  globe,  and  observing  on  their  persons  the  effects  of  service  in 
TuiouB  climates,  and  the  influences  hostile  to  liealth  to  which  they 
have  been  exposed ;  and  while  it  is  the  cliief  duty  of  the  Professors 
of  the  School  of  Military  Medicine  to  teach  the  young  medical  ofScers 
the  many  valuable  lessons  derived  from  such  an  immense  field  of 
observation,  it  is  no  less  their  duty,  from  time  to  time,  to  give  to 
the  authorities  such  information  as  may  lead  to  improvements  cal- 
cokted  to  promote  the  health  and  happiness  of  the  soldier,  to  diminish 
suffering  and  mortality ;  to  lessen  cost,  and  promote  efficiency.  It  is 
because  I  conscientiously  believe  that  the  subject  to  which  I  am  about 
to  call  your  attention  this  evening  has  important  bearings  in  all  these 
-directions,  that  I  have  determined  to  lay  it  before  the  members  of  this 
admirable  Institution,  conviriced  that  nowhere  could  I  find  an  audience 
JBoro  capable  of  understanding  the  great  practical  importance  of  the 
luniry,  or  more  interested  in  its  right  solution. 
I  had  not  been  long  in  the  position  I  liave  the  honour  to  fill  in  the 

elic  service,  before  I  became  profoundly  impressed  witli  the  vast 
es  sustained  by  the  prevalence  in  the  army  of  consumption  and 
diicaflca  of  the  circulatory  system,  that  is,  of  the  heart  and  great 
vwKh.    Within  the  last  three  years,   excluding  those  who  die  in 
regimental  and  depot  hospitals,  and  those  of  the  Household  troops 
Occlude  .all  invalided  in  Ireland,  of  whom  we  at  Netley  see  nothing), 
■olesB  than  1,344  men  have  been  lost  to  the  service  from  consumption 
idoDe.    Now  the  causes  in  operation  tending  to  produce  this  enormous 
ttd  costly  loss  are  many  and  complicated.*    That  the  present  accoutre- 
ttents  and  knapsack,  interfering  as  they  do  witli  tlie  free  play  of  the 
hoportant  organs  within  the  chest,  exert  an  important  influence  in  this 
direction,  I  do  not  doubt ;  but  as  the  proof  of  this  would  lead  me  into 
details,  and  involve  many  points  of  inquiry  not  suited  for  dist^ussion 
here,  I  shall  not  go  further  into  it  on  this  occasion,  but  will  direct 
jonr  attention  to  another  source  of  inefliciency,  which  can  be  more 
diiectly  traced  to  the  mischievous  constriction  to  whicli  we  subject  the 
chests  ct  our  soldiers  at  tlie  time  we  demand  from  them  the  vutximum 
of  ejcertimi. 
Between  the  1st  of  July,  1860,  and  the  SOtli  of  June,  18G1,  2,769 

*  A  wiy  goneral  improMion  prcTails  that  the  recotnmendatioii«i  of  the  Kojal 
Snitarj  Communonera  as  regards  the  amouut  of  cnibic  and  superficial  foot  per 
Ban  in  barracks  has  been  unirenally  carried  out.  This,  lioweyer,  is  fiir  from  being 
ihe  case.  The  homo  rcguUtion  is  600  cubic  and  about  60  superficial  fcot  per  muu, 
bat  eren  this  minimum  is  rarely  cujojed  bj  the  soldier. 

In  Chatham  the  aToroi^e  cubic  ppaco  is  only  450.  In  hot  Oibmltnr  the  Barrack 
Oommimioncn  report  that  no  fewer  thau  3,()17  men  hare  under  460  cubic  feet  each, 
■id  6.263  haTO  less  than  40  square  feet  each.  While  tuch  a  utatc  of  things  exitits, 
me  eanoiot  be  said  to  have  taken  a  single  step  to  miti^tc,  much  less  remove,  what  is 
certainly  the  master  sin  of  our  whole  system,  vix.,  overcrowdiiig  in  barracks. 

According  to  General  Morin,  the  re]>ortor  of  the  commission  ordered  to  determine 
the  rratilation  of  the  Palais  de  Justice  and  the  new  theatrics  of  Paris,  as  quoted  by 
Dr.  Fwkee,  to  keep  the  air  pure  then*  must  be  supplied — 

In  bairacks,  by  (ky,  1,0G0  cubic  feet  per  head  per  hour. 

„         by  night,  2,120      „  „  „  — W.C.M. 
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men  were  discharged  the  service  at  Fort  Pitt ;  of  these  445  (or  IC'O'^ 
per  cent.)  were  under  2  years'  service ;  and  of  these  445  discharge^tT 
heart  diseases  made  up  13'7  per  cent.  From  the  Ist  July,  1861,  to  3(yfcl^ 
June,  1862,  4,087  men  were  discharged  the  service ;  569  of  them  (c^^ 
13*92  per  cent.)  had  less  than  2  years*  ser^nce,  and  of  these,  14*76  p^^ 
cent,  were  lost  to  the  service  from  heart  diseases. 

From  the  date  of  my  assuming  charge  of  the  medical  division  9^^ 
Fort  Pitt,  in  April,  1861,  to  the  end  of  last  jrear,  no  less  than  883  case- 
of  diseases  of  the  circulatory    system — m    other  words  a  numhe 
nearly  equal  to  the  strength  of  a  battalion, — have  passed  under 
observation,  and  been  lost  to  the  service,  and  this  from  one  class  o 
disease ;  the  great  bulk  of  the  cases  being  young  men  returned  tothe^ 
civil  population  (that  is,  cast  upon  their  parishes),  and  incapable  o^? 
earning  their  bread  in  any  active  employment.   The  pension  allowed  U^^ 
such  short  service  men  is  but  a  pittance,  and  that  pittance  is  granted- 
only  for  a  limited  period.  Let  me  remind  you  again,  that  in  the  figurec^- 
I  have  given,  the  invalids  of  the  Royal  Artillery,  the  Guards,  and  the? 
troops  serving  in  Ireland,  are  not  included;  they  were  discharged 
without  being  seen  by  us  at  all. 

Surely,  gentlemen,  you  will  agree  with  me,  after  hearing  a  state- 
ment so  startling,  that  it  behoves  us  to  look  narrowly  into  a  question 
involving  such  an  amount  of  suffering,  costly  invaliding,  and  ineffi- 
ciency, with  a  view  to  the  adoption  of  a  remedial  measure. 

Before  I  address  myself  to  an  examination  of  the  accoutrements 
and  knapsack,  and  show  the  evils  they  induce,  I  must  advert  for  a 
moment  to  three  causes,  which  are  supposed  to  exercise  a  disturbing 
influence  on  the  organs  of  circulation,  and  to  act  either  as  predisposiDg 
or  exciting  causes  of  disease  of  the  heart,  viz.,  rheumatism,  intem- 
perance, and  excessive  smoking. 

Rheumatism  affects  the  fibrous  structures  of  the  frame ;  these  struc- 
tures enter  into  the  formation  of  the  delicate  valves  of  the  heart,  and 
these  valves  are  apt  to  suffer  from  this  disease,  to  have  their 
mechanism  injured,  and  so  to  interfere  prejudicially  with  the  working 
of  the  heart — the  central  moving  power.  Now,  many  cases  of  heart 
disease  can  be  traced  to  this  cause,  and  soldiers,  from  the  very  nature 
of  their  calling,  are  of  course  much  exposed  to  rheumatism;  but, 
makuig  a  fair  allowance  for  this,  particularly  among  old  soldiers,  an 
immense  number  of  cases  remain  that  cannot  be  accounted  for  in  this 
way.  A  vast  number  of  the  young  soldiers  discharged  the  service 
for  heart  disease  have  never  suffered  from  rheumatism  at  all. 

With  regard  to  intemperance,  it  is  undeniable  that  the  presence  of 
alcohol  in  the  blood  exercises  a  prejudicial  influence  on  the  heart  and 
great  vessels,  as  well  as  on  other  organs,  but  here  we  have  the  same 
difficulty  to  meet,  viz.,  that  a  large  proportion  of  our  young  lads  are 
lost  to  the  service  from  heart  disease  ere  they  have  contracted  the 
baneful  habit  of  spirit  drinking. 

Nor  do  I  deny  that  excessive  abuse  of  tobacco  may  in  many  cases 
result  in  an  irritable  condition  of  the  heart,  incapacitating  a  man  from 
mucti  exertion;  but  I  think  there  is  no  proof  that  young  soldiers 
smoke  more  than  other  classes  of  the  population. 
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U  it  that  soldierR  are  called  u])oii  to  make  greater  exertions  than 
the  labouring  and  manufacturing  classes  ?  Doubtless  the  soldier  has 
st  drills,  marches,  and  field-days  to  put  forth  considerable  exertion ; 
but  is  this  more  than,  or  so  much,  as  we  see  daily  done  by  our 
"navvies,"  and  others  of  the  labouring  classes?  I  tliiuk  not.  We 
must  look,  then,  to  the  different  conditions  under  wliich  the  two 
classes  work.  A  labouring  man  or  mechanic,  when  he  addreses  him- 
self to  his  work,  lays  aside  every  weight,  and  every  article  of  dress 
that  can  in  the  slightest  degree  interfere  with  the  free  movement  of 
his  chest  and  limbs.  In  like  manner,  the  sportsman,  or  the  Alpine 
tourist,  adapts  his  dress  to  the  work  in  which  he  is  engaged.  But  the 
soldier  on  the  other  hand,  is  called  on  to  make  the  severest  exertions, 
at  the  utmost  possible  disadvantage  as  regards  the  weight  he  has  to 
cany,  the  mode  hi  which  he  has  to  carry  it,  and  the  entire  arrange- 
ment of  his  dress  and  equipment. 

The  function  of  respiration  in  health,  when  we  are  not  unduly  exert- 
ing ourselves,  is  carried  on  with  so  much  ease  and  regularity,  that  we 
ire  hardly  conscious  of  the  action  of  its  complicated  mechanism  ;  we 
<J»w  air  into  our  lungs  and  expel  it  without  an  effort.    It  is  only  when 
*e  experience  in  our  own  persons,  or  witness  in  others,  the  effects  of 
even  a  momentary  uiterruption  to  the  due  performance  of  this  function, 
that  we  become  aware  of  its  vital  importance  to  our  very  existence. 
Three  minutes'  total  suspension  of  respiration,  and  we  die.    So  essen- 
tial is  respiration  to  existence,  that  it  is  placed  under  the  control  and 
guidance  of  a  part  of  the  nervous  system  apart  from  the  will,  and  it  is 
only  when  the  function  is  interfered  with  by  disease  or  excessive  exer- 
tion, that  the  assistance  of  muscles,  under  the  direct  control  of  that 
vill,  is  called  in  to  aid  us  in  the  struggle  for  the  free  admission  of  that 
air,  without  which  we  die.     Let  us  glance  for  a  moment  at  the  chest 
and  its  contents. 

I  have  here  the  framework  of  the  torso  or  trunk.  Within  the 
elastic  walls  of  the  chest  are  placed  the  lungs,  the  heart,  and  the 
great  vessel  leadhig  from  it,  and  these  fill  it  equally  in  all  its  altera- 
tioDB  of  size ;  it  is  so  contrived,  as  to  shield  these  vital  parts  from 
injury  (save  of  course  from  injury  of  an  extreme  degree),  and  yet  to 
give  them  that  free  play,  without  which  their  functions  cannot  be 
performed.  You  obson-p  iis  construction — consisting  of  the  spinal 
ooliunn  behind,  itself  maue  up  of  many  se])arate  pieces,  with  an  elastic 
fibro-cartilaginous  cushion  interposed  between  its  separate  parts, 
represented  artificially  here,  the  breast-bone  in  front,  and  the  ribs,  or 
osseous  arches,  enclosing  the  chest.  Note  that  each  rib  has  a  carti- 
lage of  prolongation ;  these  are  of  great  strength,  and  very  elastic. 
By  their  means,  the  seven  true  ribs  are  connected  directly  to  the 
breast-bone,  those  of  the  remaining  ribs,  merely  to  each  other.  You 
cannot  fail  to  obser\'e  that  there  is  here  unequivocal  evidence  of  a 
provision  for  motion.  Let  us  look  now  at  the  movements  to  which 
^is  anatomical  arrangement  points. 

During  inspiration,  the  collar  l>ones,  first  ribs,  and  through  them  the 
breast-bone  and  all  the  annexed  ribs,  are  raised ;  the  upper  ribs  con- 
verge, the  lower  diverge,  the  upper  cartilages  form  a  right  angle  with 
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the  breast-bone,  and  the  lower  cartilages  of  opposite  sides,  from  the 
seventh  downwards,  move  further  asnndery  so  as  to  widen  the  abdo- 
minal space  between' them,  just  below  the  point  of  the  bre€tst-bone ; 
the  effect  being  to  raise,  widen,  and  deepen  the  whole  chest,  to  shorten 
the  neck,  and  apparently  to  lengthen  the  abdomen.  During  expiration 
the  position  of  the  ribs  and  csjiilages  is  reversed ;  the  breast-bone 
and  ribs  descend,  the  nj^r  ribs  diverge,  the  lower  converge ;  the 
upper  cartilages  form  a  more  obtuse  angle  with  the  breast-bone,  and 
the  lower  cartilages  of  opposite  sides  approximate,  so  as  to  narrow ' 
the  abdominal  space  between  them,  just  below  the  point  of  the 
breast-bone ;  the  effect  being  to  lower,  narrow,  and  flatten  the  whole^ 
chest,  to  lengthen  the  neck,  and  apparent^  to  shorten  the  abdomen. 
During  inspiration,  the  movement  of  the  lungs  and  heart  is  down- 
ward.* 

Let  us  now  in(juire  whether  there  is  anythmg^^in  the  mode  in  which 
the  soldier  is  weighted  and  accoutred  likely  to  interfere  with  these 
natural  movements  more  or  less  at  all  times,  and  particulariy  when- 
making  severe  exertion.    And  here^  I  must  take  the  opportunity  of 
saying  that  this  question  has  been  very  caref ulty  examined  by  the ' 
professors  of  the  Army  Medical  School ;  and,  after  mature  considera- 
tion and  inquinr  into  the  whole  question,  we  have  arrived  at  the  c(m» 
elusion  that,  the  present  accoutrements  aro  highlv  injurious  ta  the* 
health  of  infantry  soldiers,  and  have  a  large  share  m  producing  many* 
affections  of  the  lungs  and  heart  common  among  them ;  in  fact,  so 
impressed  have  we  been  with  the  importance  of  the  subject,  that,  in 
conjunction  with  Major  Deshon,  2nd  Depdt  Battalion,  an  officer  who 
has  paid  a  great  deal  of  attention  to  these  points  we  made  two  reports  on  -- 
the  pack  and  accoutrements  of  the  infantry  soldier,  which  reports  were 
presented  to  the  Oeneral  commanding  at  Chatham.    From  these  reports  * 
I  shall  quote  largelv  in  the  course  of  the  following  observations.    It 
will  perhaps  be  well  for  me  to  mention  that  two  great  military  nations, 
France  and  Prussia,  have  experienced  the  inconvenience  of  a  f auUy 
system  of  accoutrements  to  such  an  extent  that  they  have  introduced ' 
improvements  intended  to  relieve  the  soldier  from  injurious  pressure' 
upon  his  chest  and  abdomen,  and  to  interfere  as  little  as  possible  with  > 
the  free  action  of  his  muscles  and  organs, 

The  weight  of  the  British  soldier's  clothes,  great  coat,  field  kit,  and : 
canteen,   with  60  rounds  of  ammunition  and  75  caps,   havresaok^ 
bayonet,  rifle,  and  sling,  pack  and  straps,  pouch,  &c,  &a,  is  48  lbs* 
5^  OSS. 

If  the  soldier  has  to  carry  his  blanket,  as  in  the  field,  with  rations 
for  three  days,  and  his  water-bottle,  an  addition  of  12  lbs.  is  made^ 
making  in  all  60  lbs.  5^  ozs. 

Let  us  now  look  a  little  closer  at  the  reg^ation  pack.     In  thO' 
diagram  before  you  (Plate  x..  Fig.  1)  is  a  drawing  of  it.    You  cannot 
fail  to  see  that  the  whole  weight  of  the  pack  is  thrown  on  the 

*  Vide  Sibson's  If  edical  Anatomy. — Here  Dr.  Maclean  showed  a  flgnro  in  oatlhie» 
dioplajing  the  extent  of  these  xnorenientBy  and  alfo  a  skeleton  of  the  trunk,  ohowinf 
ita  namework,  &e.— Efi. 
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straps  passing  under  the  arms;  tho  pouch  and  a  small  packet  for 
caps  are  carried  on  the  belt,  which  runs  diagonally  across  the  chest, 
and  the  bayonet  and  ball-bag  arc  carried  on  the  waist-belt ;  the  belts 
are  therefore  so  disposed  as  to  press  most  injuriously  on  the  chest ; 
the  cross-belt,  stretched  by  the  great  weight  of  the  pouch,  impedes  the 
forward  movement  of  the  ribs ;  the  waist-belt  hinders-  the  expansion 
of  the  inferior  false  ribs,  which,  as  we  have  just  seen,  in  tho  state  of 
unrestricted  movement,  is  very  great ;  and  tho  pack-straps  press  on 
important  muscles,  arteries,  veins,  and  nerves  to  a  degree  which  only 
those  who  have  carried  the  loaded  pack  can  appreciate.  The  weight, 
espedally  when  the  great  coat  is  strapped  on,  falls  to  a  great  extent 
beiiind  the  line  of  the  centre  of  gravity.  Now  these  objections  are 
by  no  means  merely  theoretical ;  soldiers  universally  complain  of  tho  • 
8ii£FeriiigB  they  endure  from  the  pack  and  present  accoutrements,  and 
if  yoa  dosely  question  the  sufferers  from  heart  disease,  you  will  find 
how  doseiy  they  connect  their  complaints  with  these  belts  and  packs.*" 

It  18- certain  that  at  no  period  was  the  pack  more  worn  that  at  pre- 
sent* I  find  that  it  is  worn  at  least  once  a  day  on  regimental  parade, 
and  tm  ail  brigade  and  field  days  at  all  the  camps  m  this  kingdom.  I 
have  been  at  some  pains  to  ascertain  from  regimental  medical  officers 
{he  effects  observed  on  the  men,  particularly  on  field  days.  Some  do 
not  appear  to  have  paid  much  attention  to  the  subject,  but  the  majority 
alive  to  the  ill  effects  of  the  pack  and  accoutrements. 

Ibny  men  fall  out  in  a  state  of  extreme  distress,  and  many  surgeons 
me  that  nothing  but  a  strong  feeling  of  esprit  da  corps  prevents 
more  from  doing  so.  In  all  well-disdpUned  regiments  the 
of  fallmg  out  at  drill  or  on  the  line  of  march  is  discouraged, 
and  men  will  bear  and  suffer  much,  rather  than  incm*  the  imputation  of 
bemff  **  soft** — some,  to  my  own  knowledge,  have  worked  on  through 
a  fidU  ?day^  and  have  died  rather  than  give  in.  An  instance  of  this 
occorred  at  Aldershot  on  a  field-day  last  summer. 

In  the  first  of  the  reports  on  packs  submitted  for  the  consideration 
of  the  Gteneral  commanding  at  Chatham,  by  the  professors  of  the  Army 
Medical  Sehool^  the  following  were  the  general  principles  insisted 


L  To  distribute  the  weight,  as  far  as  practicable,  over  the  body. 
^      %  To  bring  the  weight,  as  far  as  possible,  within  the  line  of  the 
»   caiake  of  grravity. 
;      lb  To  auow  no  pressure  on  the  principal  muscleSf  nerves,  arteries, 

i  To  avoid  most  carefully  all  impediment  to  the  fullest  expansion 
*  Jahmflfs,  and  to  the  action  of  the  heart. 

J>nnue  is  a  cardinal  one.  Unless  the  circulation  through  the 
'^  be  quite  free,  continued  exertion  becomes  impossible.  The 
^''^QoneBt    experience    shews    that    the    number   of    respirations, 

Hmt  tiw  "ProSdMOfT  showed  a  preparation  of  a  human  heart,  taken  from  the  body 
J^'tUMTy  irith  a  white  spot  or  com  on  it,  which  ho  explained  arose  from  the  pres* 
21*^  friction  to  whicn  the  organ  had  been  exposed.  He  further  stated  that 
y'gBBi,'*  nure  in  ciyil  life,  is  the  rule  and  not  the  exception  in  tht  bodies  of 
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and  the  amount  of  air  drawn  into  and  expelled  from  the  lungs,  is 
enormously  increased  by  exertion.  Late  physiological  inquiries  have 
shown  that  the  elimination  of  carbonic  acid  is  also  prodigiously  aug- 
mented, and  this  is  a  necessary  sequence  of  the  muscular  contraction. 
If  this  elimination  be  prevented  by  any  interference  with  respiration, 
no  amount  of  energy  or  volition  on  the  part  of  the  man  will  enable 
him  to  continue  his  exertion.  Trainers,  both  of  men  and  horses,  have 
long  been  aware  of  this  fact. 

I  have  just  shown  you  how  impossible  it  is  to  carry  out  such  prin- 
ciples as  these  with  the  regulation  pack,  which  is  constructed  as  if  for 
the  purpose  of  transgressing  them  all. 

Fig.  2  shows  the  French  pack,  that  worn  by  the  Chasseurs  de  la  Garde. 
It  is  secured  by  straps  going  under  the  arms,  as  in  the  English 
pack ;  but  it  is  an  improvement  on  the  latter,  as  two  straps  run  down 
from  the  arm-straps  to  the  waist-belt,  and  so  relieve  in  great  measure 
that  excessive  pressure  on  the  arms  so  much  felt  by  our  men.  It 
approaches  the  Prussian  pack,  but  is  not  so  good ;  the  pouch  (which 
is  small)  is  carried  on  the  waist-belt  behind,  and  there  is  no  cross-belt 
whatever ;  the  lungs  have  therefore  very  fair  play  with  this  pack,  the 
amount  of  ammunition  is,  however,  smaller. 

Fig.  3  shows  the  Prussian  pack  and  accoutrements.  You  see 
that  they  are  arranged  differently  from  any  of  the  others.  The 
ammunition  is  carried  in  two  pouches  attached  to  the  waist-belt, 
<;apable  of  carrying  each  20  rounds  of  English  ammunition,  and  15  of 
Prussian.  The  pack  fits  to  the  back,  to  which  it  lies  as  close  as  possible. 
Two  broad  straps  pass  from  the  top  of  the  back  over  the  shoulders 
and  fall  to  the  waist-belt,  to  which  they  are  joined  by  two  brass 
hooks. 

Two  other  straps  run  from  the  lower  part  of  the  pack  and  join  these 
shoulder-straps,  so  that  the  pack  is  quite  steady,  and  its  weight  is 
counterbalanced  by  the  pouches  in  front. 

This  pack  is  much  suj)erior  to  ours ;  it  exerts  only  moderate  pressure 
on  the  lungs,  and  none  on  any  muscles  or  vessels ;  the  weights  are 
<'lose  to  the  body,  and  the  weight  of  the  jDack  falls  within  the  centre 
of  gravity.  The  arms  have  full  play.  Iii  the  trials  conducted  by  us, 
this  pack  was  invariably  preferred  by  the  men  to  oiu:  own,  although 
it  was  not  rated  so  highly  as  others. 

Figs.  4  and  5,  show  front  and  back  views  of  Lieutenant-Colonel 
Giirtcr's  accoutrements.  Fig.  6,  side  view  of  accoiitrements  and  pack. 
The  pack  is  supported  by  two  straps  passing  over  the  shoulders  and 
hooking  on  to  two  iron  rods,  which  project  forward  from  the  lower 
end  of  the  pack ;  the  front  of  the  pack  is  concave,  and  is  made  of 
wicker  work ;  its  weight  is  very  great,  and  it  is  altogether  too  large. 

It  is,  however,  a  vast  improvement  on  the  regulation  pack.  It  is 
borne  on  the  shoulders,  and  does  not  press  at  all  on  the  lungs,  or 
upon  any  muscles,  nerves,  or  vessels  ;  the  arms  are  quite  free.  The 
pouch,  which  is  a  large  one,  hangs  away  from  the  body  too  much.  It 
is,  however,  carried  easily.  The  belts  are  too  heavy  and  complicated. 
In  our  trials  the  men  reported  favourably  on  this  pack,  all  who  tried  it 
^declaring  it  to  be  an  immense  improvement  on  the  regulation  pack. 
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The  next  is  Berrington's  pack,  adapted  with  Colonel  Spiller's  rods 
bj  Colonel  O'Halloran  (Fig.  7).  The  belt  represented  in  this  drawing 
IB  passing  across  the  chest  is  done  away  with  in  Colonel  O'Halloran's 
improvement  pack. 

It  is  carried  by  means  of  two  flexible  steel  plates  lying  in  front 

of  the  chest,  and  having  attached  to  them  two  straps  passing  from 

ihe  lower  end  of  the  pack  beneath  the  arms.     Two  rods,  with  a 

broad  strap  between  them,  support  the  lower  part  of  the  pack  against 

the  small  of  the  back ;  no  muscles  or  vessels  are  pressed  upon,  and 

the  arms  are  perfectly  free.    The  weights  are  tolerably  dose  to  the 

ee&tre  of  g^vity.     W  ith  this  pack,  the  pouch  and  bayonet  are  carried 

as  in  the  regulation  pack.    The  steel  {dates  were  thought  by  us  an 

objection  to  this  pack,  as  by  their  breadth  they,  in  some  degree,  press 

on  the  libs  in  inspiration.     The  pack,  however,  in  our  trials  was 

bvooiably  reported  on. 

A  pack  contrived  by  my  coUcague,  Dr.  Parkes  (Fig.  8),  was  also 
tried.  The  principle  of  it  isto  throw  the  weight  in  part  on  the  hips,  by 
■ems  of  two  straight  iron  rods  running  from  the  bottom  of  the  pack, 
ttd  fitting  into  two  sockets  in  a  hip-belt.  The  principle  of  this  pack 
iiKmnd,  but  there  is  great  objection  in  this,  as  in  the  others,  to  the 
BOO  rods,  which,  if  bro^n  on  service,  cannot  easily  be  replaced.  They 
He  also  dangerous,  for  if  struck  in  action  the  fragments  would  almost 
certainly  be  driven  into  the  body  of  the  wearer,  or  that  of  a  comrade 
ii  the  ranks.  The  conclusion  come  to  by  us,  after  a  careful  exami- 
■itioii  of  all  these  packs,  and  carefully  conducted  trials  with  them 
iD,  was,  that  the  regulation  mode  of  carrying  the  pack  was  the  worst 
tf  all ;  but  good  as  some  of  the  proposed  plans  are,  none  of  them  seem 
perfectly  to  answer  all  the  required  conditions. 

Lieutenant-Colonel  Carter  and  Colonel  O'Halloran  were  not  the  only 
<Aoer8  who  saw  the  necessity  of  introducing  a  new  and  a  better 
•ode  of  carrying  the  pack. 

Sir  Thomas  Troubridge  exhibited  at  the  last  great  Exhibition  a 
lliae,  which  I  now  show  you  (Fig.  9),  and  on  which  we  (the  piofessors) 
■ade  a  special  report  to  Major-General  Eyre,  Commanding  at  Chatham, 
«o  officer  who  has  taken  a  great  interest  in  this  question,  and  who- 
gave  us  his  cordial  co-operation  in  investigating  it. 

This  pack  is  carried  in  a  mode  different  from  any  of  the  others.  A 
yoke,  on  the  principle  of  the  milkmaid's  yoke,  is  fixed  on  the 
dioulders ;  from  this  two  metal  rods  (of  tubular  copper  or  of  steel) 

Kdown  in  front  of  the  ann-pits,  which  they  do  not  touch,  and  a  re 
jcd  behind  to  a  round  bag  or  valise  (without  any  frame),  wh.2  h  is 
carried  on  the  small  of  the  back,  or  just  al)ove  the  hips.  The  weight 
of  this  valise  is  chiefly  thrown  on  the  shoulders,  but  it  is  also  partly 
thrown  on  the  strong  hip-bones,  in  this  resembling  Dr.  Parkes*. 
There  is  not  the  least  pressure,  cither  on  the  chest  or  on  the  arm-pits. 

As  the  valise  is  thus  carried  so  low  down,  the  ammunition  cannot 
be  carried  in  a  pouch  l)ehind.  It  is,  therefore,  placed  in  two  jKinches 
in  front  (each  intended  to  carry  thirty  rounds),  and  a  strap  passes 
round  the  back  of  the  neck,  and  hooks  into  each  pouch. 

A  waist-belt  carries  the  bayonet,  and  keeps  the  two  pouches  steady ; 
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the  pottdiee  thus  bakmcc  one  ancfther,  instead  of,  as  'in  the  Pnunian 
plan^  the  pouehes  balancing  the  pajck. 

The  great^eoat  can  be  earned  either  on  the<top  of  tbe-tiraUfiey-orciiiiA 
roll  over  the  shoulder. 

On  considering  the  mode  in  <t?hich  the  weights  are  diatnhated  on 
this  plan,  it  is.  evident  that  it  satisfies  all  the  •  condittoBs swhich  we 
formerly  enomeratod  as  essential  1)o  a  perfect  system. 

Not  the  shghtest  pressure  is  made  on  the  langs;  fiO:^Te*tiinM6oie, 
vessel,  or  nerve,  is  pressed  upon ;  the  weights  are  close  :to  thei  centre 
of  gravity,.  aiid:are'  as  near  the  line  of  the^ centre  of  jgfravity  as  they 
can  be;  while  the  strongest  parts  of  the  body, ^iz,,  ^tke  tops  of  thie 
shoulders  and  the  hip-bones,  carry  the  weights. 

As  far  as  mechanical  and  physiological  principlesaretKncemed^-we 
see  nothing  wanting  in  this  (plan.  The  weight,  in  pounds' aad  otmoea 
avoirdupois,  of  Sir  Thomas  Troubridge's  valise,  with  kit,  ammuiiitifiii, 
^c,  is  17  lbs.  12}  oz. 

Ai^  one  who  has  seen  the  enormous  weights  canied.by  the' Canton 
water-bearers,  or  the  fianghy  Burdars  and  palanikeeu^bearers' of  India, 
all  borne  on  the  shoulder,  in  such  a  way  as  not  to  interfere  with  the 
free  play  of  the  chest,  will  fiee  that  Sir  Thomas  Trouhridge  has  thus 
hit  on  the  right  principle  for  carrying  the  soldver's  pack  and  ammuni- 
tion. We  submitted  this  plan  to  a  trial  against  O'Halloran's  pack,  as 
improved  and  exhibited  in  the  last  Great  .Exhibition. 

Four  experimiced  non-commissioned  ofiBcers,  and  privates,  after 
being  carefully  examined  by  me  to  see  that  they  were  free,  from  chest 
-disease,  were  marched  eleven  or  twelve  miles  accomj>anied  by  Major 
Beshon,  who  closely  watched  them:  they  used  the  pack  and  valise 
alternately,  and  on  rctuixiing,  their  unprompted  statements  were  taken 
down  by  me  verbatim.  Without  going  into  details,  I  may  say  that 
the. reports  of  all  tlic  four  men  were  identical:  they  all  praised 
Culouel  O'Halloran's  pack,  and  thought  it  much  better  than  the  regu- 
lation, but  they  reported  of  the  valise  that  it  was  as  superior  to 
Colonel  O'Halloraii's  pack,  as  that  was  superior  to  the  regulation. 

The  ease  of  breathing,  the  freedom  of  the  arms,  the  apparent  l^ht- 
ness  of  the  weights,  the  absence  of  fatigue  or  exhaustion  at  the  end 
of  the  march,  with  Sir  T.  Troubridge's  accoutrements,  were  all  points 
strongly  insisted  upon  by  these  exf)erienced  non-commissioned  officers 
and  soldiers ;  nor  did  they  hesitate  to  affirm  that  the  efficiency  of  the 
soldier  would  be  increased  to  an  immense  extent  by  their  adoption 
throughout  the  service. 

In  conclusion,  I  trust  that  some  of  the  distinguished  officers  present 
may  be  induced  to  inquire  into  this  subject  for  themselves,  to  make 
comparative  trials  with  the  packs  just  exhibited,  and  with  the  con- 
trivance of  Sir  Thomas  Troubridge ;  if  any  can  be  induced  to  do 
so,  and  to  investigate  it  thoroughly,  I  feel  convinced  they  will 
find  that  my  colleagues,  and  the  gallant  officers  who  have  co- 
operated with  us,  have  not  exaggerated  its  importance.  I  am 
quite  aware  that  the  introduction  of  a  new  knapsack  into  the  service 
would  be  a  very  costly  measure ;  but  if  once  the  fact  is  established 
that  the  present  knapsack  is  costly  from  the  amount  of  invaliding  it 
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entoib,  and  crael  from  the  suffering  it  causes,  enough  will  be  done  to 
warrant,  at  least,  the  gradual  introduction  of  a  better.  To  an  audience 
8Qch  as  this,  I  need  hardly  add,  that  the  tendency  of  modem  tactics, 
all  over  the  world,  is  to  rapid  movements  in  the  field,  and  if  it  is 
inoBted  on,  that  modem  soldiers  shall  march  and  fight  with  their  kit 
<n  their  backs,  it  is  obvious  that  this  should  be  so  placed,  as  to  embar- 
I1B8  their  movements  to  the  smallest  extent,  if  not  they  must  fight  and 
nardi  at  a  grievous  disadvantage. 

The  CHAiBacAir :  I  am  sure  Dr.  Macleau  will  bo  ready  to  answer  any  question  that 
WBj  gentleman  may  wish  to  put,  or  should  any  gentleman  wish  to  illustrate  the 
siujeet  hj  BMntioning  tha  refttUs  of  kis  own  experienoe,  we  ahall  be  rery  glad  to  hear 
him.  If  no  one  has  any  obserrations  to  make,  I  am  sure  you  will  now  join  me  in  a 
vote  of  thanks  to  Dr.  liiLEU^lean  for  the  interesting  lecture  we  hare  had,  and  for  the 

h  Bumer  in  which  be  has  deUvered  it. 

We  Hill  now  proceed  to  call  upon  Dr.  Domenichetti  to  begin  his  lectmre. 


I  2 


SICKNESS  CHARTS  ILLUSTRATING  DISEASES,   Ac.,  OF 

THE  ARMY. 

By  R.  DoHENiCHETn,  Esq.,  M.D.,  Surgeon,  75th  Regt. 

Mr.  Chairman  :  I  am  desirous  of  introducing  to  the  notice  of  the 
meeting  this  evening,  the  subject  of  a  statistical  chart,   intended 
to  illustrate  the  diseases  of  the  army.    This  is  no  novel  idea ;  it 
originated  (so  far  as  I  am  concerned)  as  far  back  as  the  year  1847.    I 
may  observe  that  I  had  occasion  to  see  and  inspect  a  chart  by  Captain 
Edwards,  of  the  86th  Regiment,  who  presented  it  to  Sir  Charlea 
Napier.    It  was  intended  to  show  different  meteorological  phenomena- 
of  the  climate  of  Scinde,  which  country  had  just  been  occupied  by  our 
troops.   He  undertook  to  illustrate  the  rise  and  fall  of  the  river  Indus,, 
the  various  phases  of  the  moon,  and  other  meteorological  phenomena- 
connected  with  the  country.    It  occurred  to  me,  that  it  would  bo- 
exceedingly  desirable  to  adapt  the  same  principle  to  the  illustration  of^ 
disease,  if  it  could  be  done  in  a  simple  and  comprehensive  manner.. 
Accordingly  I  applied  myself  to  the  subject,   and  succeeded  in  my 
object,  to  the  extent  which  you  will  perceive. 

The  chart  to  which  I  would  first  call  your  attention,  is  an  Annual  Chart 
with  a  simple  scale  (see  Plate  XI) ;  these  other  diagrams  are  merely 
divisions  of  the  chart,  for  the  purpose  of  illustration.  I  will  commence  by 
showing  you,  in  the  first  instance,  the  principle  on  which  it  is  arranged.. 
It  occui'red  to  me,  that  if  it  was  possible  to  exhibit  the  various  diseases- 
of  the  soldier  classified  in  some  simple  and  acknowleged  form ;  and  to^ 
show  how  far  the  temperature,  the  dew  point,  the  range  of  barometer,, 
and  other  meteorological  characters,  could  be  embodied  in  the  charts 
and  were  their  influence  shown  in  the  progress  of  any  particular  class- 
of  disease,  a  very  great  object  would  be  gained. 

This  diagram  illustrates  the  temperature.  The  curvilinear  method 
is  adopted.  It  must  be  perfectly  familiar  to  students  of  statistics  that 
two  forms  have  been  recommended — the  columnar  and  the  curvilinear.. 
There  is  no  doubt  that  the  curvilinear  presents  some  great  advantages ; 
for  instance,  the  temperature  is  better  displayed  by  that  method.  In 
the  army,  we  are  the  creatures  of  routine,  and  the  colunmar,  so 
far  as  diseases  are  concerned,  is  the  preferable  plan.  We  are  accus- 
tomed to  look  forward  to  weekly,  monthly,  and  quarterly  reports,  and 
our  ideas  run  in  a  kind  of  groove ;  we  are  accustomed  to  look  to 
these  periods  for  denoting  the  progress  of  disease.  And  our  returns 
also  tend  to  that  illustration.  On  that  account  I  select  the  columnar 
plan,  as  being  preferable. 

In  regard  to  the  temperature,  I  have  attempted  to  show  its  range 
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in  outline  of  the  Fahrenheit  thermometer,  as  shown  in  the  margin, 
and  the  variations  in  the  common  known  way.  Underneath  is  the 
<dew  point.  The  amount  of  rain,  and  other  pomts  of  interest,  might 
be  shown.  It  was  my  intention  to  embody  these  different  points,  with 
the  view  of  accounting  for  the  progress  of  disease ;  its  diminution ;  the 
phases  of  the  moon ;  the  direction  of  the  wind ;  the  amount  of  ozone 
in  the  atmosphere,  &c.  I  merely  throw  out  these  hints  to  show  how 
far  the  subject  admits  of  illustration. 

The  columnar  method  has  been  followed  out  with  regard  to  the 
-classification  of  disease,  under  two  heads — the  zymotic  and  non- 
jsymotic.  I  am  not  prepared  to  indorse  the  value  of  these  names, 
because  I  have  it  from  a  good  authority  that  there  is  a  Medical 
Council  now  sitting  to  determine  the  change  of  medical  nomenclature. 
I  am  sure  it  will  be  for  the  better,  but  in  the  absence  of  any  better 
method  I  have  adopted  the  one  in  vogue.  Here  the  various  classifica- 
tions of  disease  are  shown.  There  are  columns  differently  coloured 
for  the  month  in  which  they  have  been  under  review.  For  instance, 
liere  is  a  colunm  shown  by  the  scale  to  be  so  many  degrees  in  height ;  , 
that  represents  so  many  cases  of  disease  in  hospital.  Here,  again, 
xinder  the  head  of  fevers  or  zymotic  diseases  of  different  kinds,  is  a 
smaller  column.  Again,  the  constitutional  affections  still  low^er  ;  and 
430  on,  denoting  217  cases,  in  the  aggregate,  under  treatment  on  the 
first  return  day  in  the  month  of  January.  Those  circles  denote  death 
to  have  occurred,  and  they  are  coloured  according  to  the  diseases  of 
which  the  men  died. 

The  great  advantage  of  my  plan,  I  submit,  is  simply  this :  That  on 
A  single  chart  may  be  represented  the  annual  return  of  a  British 
regiment  of  infantry  for  one  year.  I  do  not  wish  to  bring  into  question 
the  advantage  of  voluminous  reports ;  but  I  am  sure  my  non-profes- 
^onal  friends  will  agree  with  me,  that  it  is  extremely  laborious  to  pore 
over  voluminous  details,  and  at  the  end,  perhaps,  to  arrive  at  little  or 
no  understanding  of  the  subject.  That  has  been  the  remark  of  various 
military  authorities  whom  I  have  consulted. 

When  on  the  staff  of  Sir  Willoughby  Cotton  in  1847,  in  India,  I  had 
the  good  fortune  to  know  Sir  Henry  Havelock.  I  submitted  this 
chart  before  you,  to  him.  He,  the  head  of  the  Adjutant-Generars 
department,  said,  **This  is  precisely  the  kind  of  chart  the  military 
authorities  stand  in  need  of ;  we  don't  want  accuracy  of  detail,  but 
what  we  want  to  arrive  at  is  the  state  of  a  regiment  at  a  single 
glance.  I  see  your  chart  is  in  that  particular  very  satisfactory."  And 
he  recommended  me  to  pursue  my  inquiries. 

I  ought  to  apologise  to  the  meeting  for  having  intruded  these  crude 
ideas  upon  you,  but  I  shall  be  able  presently  to  show  the  sanction  of 
some  high  names  as  to  the  utility  of  this  chart. 

I  may  now  go  into  detail  in  regard  to  the  explanation  of  the  annual 
chart.  Underneath  are  figures  denoting  the  number  of  diseases  in 
hospital  on  the  first  of  each  month.  Then  there  are  the  months  during 
the  year ;  and  the  amount  of  sickness  and  mortality  are  shown  by 
these  different  coloured  columns,  graduated  according  to  scale.  Here 
you  see  the  number  of  deaths.    There  were  two  deaths  in  the  course 
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of  the  year.  The  same  with  the  local  affections.  It  would  be  inter- 
esthig  to  watch  the  effect  of  the  range  of  temperature,  or  dew  points, 
as  far  as  regards  the  progi'ess  of  any  particular  class  of  disease. 

It  occurred  to  me  that  it  would  also  enhance  the  value  of  the  chart 
if  a  column  intended  to  represent  the  strength  of  the  regiment,  say 
800  men,  were  attached  to  it,  and  such  other  details  as  might  l)e 
interesting  to  an  oflScer  commanding  a  regiment  or  station,  e.^.,  the 
number  of  men  joined  during  the  year,  the  number  invalided,  the 
number  of  deaths,  the  average  number  of  men  fit  for  duty.  If  all 
these  points  could  be  embodied  in  this  chart,  the  commanding  officer 
wmild  then  have  in  his  possession  all  the  essential  particulars  rcgardhig 
the  station  or  regiment.  Whether  this  will  be  fulfilled  from  the  indi- 
cation in  view,  is  for  you  to  determuie  hereafter. 

The  same  principle  is  also  capable  of  being  applied  in  another 
manner.  Here  is  what  is  called  a  divisional  chart.  It  has  only  lately 
received  any  share  of  attention  from  me ;  but  it  occurred  to  me  that 
the  same  principle  might  be  adopted  on  a  larger  scale.  For  instance, 
a  general  officer  or  brigadier,  commanding  a  division  or  brigade,  would 
be  aWe  at  one  glance,  by  means  of  these  graduated  columns,  to  ascer- 
tain tbe  amoiint  of  sickness  prevailing  amongst  the  men  under  his 
commaod,  the  nnmber  incapacitated  by  wounds,  the  number  killed  in 
action.  The  same  with  the  meteorological  facts,  which  I  have  not 
ttottoed  in  this  chart,  but  which  I  have  indicated  in  the  other.  It  is 
Bufikaent  for  you  to  follow  out  the  idea,  and  see  what  I  intend  to  do 
with  regard  to  the  system. 

I  wiu  now  give  some  sort  of  notice  regarding  the  encouragement  I 
have  met  with.    In  the  year  1849,-  as  I  tmd  you,  I  had  an  opportunity 
of  sliowing  the  chart  to  Sir  Willoughby  Cotton  and  Sir  Henry  Uavelock, 
both  of  whom  cordially  approved  of  it.    I  was  not  so  successful  the 
next  year.    Without  being  egotistical,  it  only  amuses  me  to  think  that 
everybody  must  be  prepaiied  to  encounter  a  certain  amount  of  oppo- 
sition in  advocating  any  particular  project,  or  in  encountering  the  pre- 
judices of  those  with  whom  he  may  be  associated.    I  had  occasion  to 
send  an  elaborate  copy  of  this  chart  to  the  head  of  my  department  in 
Scinde,  expecting,  of  course,  that  it  would  be  forwarded  to  the  authori- 
tiee.     I  received  the  following  reply.    The  head  of  the  department 
said  "he  had  the  pleasure 'to  acknowledge  the  receipt  of  this  elegant 
and  ingenious  bauble,  and  at  my  period  of  service  he  would  recommend 
me,  instead  of  presuming  to  generalise  upon  diseases,  to  attend  to  the 
individual  study  of  disease;  and  in  conclusion  he  begged  to  recommend 
me  to  study  Abercromby  on  *  Int^lectnal  Powers  in  the  Investigation 
of  Truth.'  *•    This  was  not  very  encouraging,  consequently  the  project 
remained  dormant  for  a  considerable  time,  until  called  into  action  by 
Lord  Clyde,  who  saw  a  copy  of  it,  and  who  wrote  to  a  commanding 
officer  of  a  regiment  to  say,  that  it  would  give  him  extreme  gratifica- 
tion to  see  this  chart  and  peruse  it,  as  it  hi^  afforded  him  at  a  single 
glance  the  history  of  the  75th  Regiment  (see  Plate  XI),  and  he  begged 
to  exf^ress  his  high  approval  of  it.    Accordingly,  afterwards  Sir  Ilugh 
Ro6e  sent  for  me  to  Calcutta,  and  I  explained  to  him,  as  I  have  done 
here^  tlM  bearings  of  UnA  diart.    Since,  then,  some  of  my  brother 
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officers  have  been  to  me  with  a  nnmber  of  the  "Amiy  and  Navy 
Otxette/'  in  whidi  they  saw  a  startling  notice,  as  far  as  I  was  con- 
cerned. It  was  to  the  effect  that  Sir  Iluf^h  Rose  is  deserving  of  great 
<ndit  for  having  adopted  a  new  form  of  statistical  charts  which  haa 
tna  forwarded  to  every  station  in  India.  This  was  my  chart,  and  as 
%hiB  not  been  acknowledged,  I  take  the  opportunity  of  giving  it  all 
l4m  pnUicity.  The  Lancet  spoke  well  of  it,  bat  objected  to  tho 
'iahmnar  mode;  they  gave  the  preference  to  the  curvilinear  plan. 
TKth  regard  to  this  objection,  I  may  refer  to  other  statistical  plans  in 
-'ftearmy. 

A.  French  medical  officer,  in  charge  of  the  troops  at  Rome,  has  con- 

Ifanicted  a  most  ingenious  and  elaborate  chart,  which  was  shown  to 

Be  by  the  head  of   the   Statistical   Department ;    being  extremely 

ikborate,  it  occurred  to  me  that  it  was  rather  difficult  of  comprehen- 

■on,  and  required  to  bo  studied.     With  regard  to  my  chart,  all  that  I 

i  kdin  view  was  to  make  it  simple  and  comprehensive  to  the  military 

^  nftlkonties.    If  it  should  succeed  in  obtaining  the  sanction  of  those 

[■h  power,  all  that  would  be  necessary  would  be,  not  to  undergo  the 

'kbmms  toil  it  has  cost  me  in  preparing  it,  bat  simply  to  have  it 

'  UogEaphed,  and  have  it  filled  up  by  any  intelligent  non-commissioned 

Aer,  with  the  least  trouble  in  the  world.    T^en,  in  the  course  of  a 

fev  hoars,  the  authorities  would  be  in  possession  of  a  diart  giving  aQ 

ife  details  with  res^rd  to  temperature,  disease,  and  the  other  points 

tlitl  have  specified^  without  incurring  the  labour  of  reading  numerous 

teoments. 

Teiy  lately  I  had  occasion  to  show  my  chart  to  General  Hutohinson, 
fitttttiuint-Cjovemor  at  Plymouth,  who  gave  me  great  encouragement 
•  tbe  matter.    He  wrote  to  me  on  the  ITth  of  August  as  follows : — 

(Copy.) 

ktkP'f^^mMtffar-OMeral  ffuickinwn,  Commanding  the  Western  DUtrict,  Plymontk. 

GoTcmmcnt  HouBe^  August  17th. 
Olttr  Hr.  Domenichetti, 

I  hftd  DO  faTourable  opportunity  of  shewing  Lord  de  Q-rey  toot  ingetnious  chart, 
il  itaHMt  clnrlj  arranged. 
r«M  ai  the  Senior  Department,  Sandhurst,  with  Sir  Alexander  Tullodi,  and 
r  his  drawing  up  some  statistical  returns  on  the  same  principle^^graduated 
odumns,  showmg  the  comparatire  mortality  of  the  sereral  West  India 
eompared  with  other  stations.  The  account  was  published  in  the  United 
Jmtrnai,  Met  the  eye  of  Lord  Herbert,  who  sent  for  tho  writer,  was  much 
illMfd  inth  him«  and  the  intenriew  ultimatolv  led  to  Tulloch*s  intzoduetion  into  the 

Yours  truly, 
(Signed)        W.  IL  IIuTCHiHaov. 
TTCtiim  the  chait  with  many  thanks. 

This,  it  appears,  met  with  the  approval  of  General  Hutchinson,  who 
itm  gpreat  authority  in  military  matters  and  in  sanitary  reform,  having 
given  a  good  deal  of  time  and  attention  to  that  subject. 

I  haTc  mlno  got  a  letter  from  Dr.  Hadaway,  who  was  the  Inspector- 
Qensal  with  Lord  Clyde :— 
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(Copy.) 

Letter  from  Deputy  Inapector-Qeneral  Kadaway, 

DoTonport,  24th  March,  1863. 
Dear  Dr.  Domenichetti, 

In  answer  to  your  note  of  this  day,  I  beg  to  state  that  I  remember  pefectly  haying 
had,  while  at  Simla,  Bengal,  a  statisticcd  chart  referred  to  me,  by  Lord  Clyde, 
through  the  Acyutant-Gbneral,  Queen's  Troops,  and  it  affords  me  pleasure  to  say  that 
I  quite  recollect  havine  ffiven  a  fayourable  opinion  of  it,  as  a  ready  way  of  elucidating 
at  a  glance  the  state  of  health  of  any  particular  corps. 

Belieye  me,  yours  very  truly, 

(Signed)        S.  M.  Hadaway, 

Deputy  Inspector-Gkneral. 
To  Dr.  Domenichetti,  Surgeon,  75th  Begiment. 

I  have  not  much  further  to  urge  with  regard  to  critics  of  the,  press, 
beyond  the  fact  that  the  Lancet  has  noticed  my  plan  very  favourably. 
I  would  refer  you  to  the  number  of  October  17th,  in  which  the  views 
of  the  editor  are  given. 

In  conclusion  I  may  say  a  few  words  with  regard  to  the  merit,  if 
any,  which  I  claim  in  connection  with  this  chart.  Not  long  ago  I  dis- 
covered that  in  the  year  1837  some  medical  officer  had  undertaken  to 
show  the  comparative  mortality  of  black  and  white  troops  by  means 
of  coloured  columns.  These  you  may  say  are  crude  ideas,  and  not 
followed  out  to  the  extent  that  the  present  system  proposes.  It  seems 
that  Sir  Alexander  TuUoch  has  done  the  same,  and  it  has  been  done 
before.  But  it  had  never  been  worked  into  a  system.  There  are 
other  charts,  too.  The  Crimean  war  made  us  familiar  with  the 
columnar  and  curvilinear  mode  of  depiction.  These  dates  speak  for 
themselves.  All  I  say  is,  that  in  the  year  1847,  these  little  charts  were 
but  little  thought  of,  and  it  was  only  during  the  Crimean  war  that  the 
subject  received  particular  attention.  I  think,  therefore,  a  very  fair 
share  of  originality  may  be  due  to  me,  so  far  as  adapting  them  to 
diseases.  I  have  only  to  thank  you  for  your  courtesy  in  listening  to 
me,  and  I  shall  be  glad  to  hear  any  remarks  with  regard  to  the  plan 
that  I  have  had  the  honour  to  introduce. 

The  Chairman  :  I  am  sure  you  will  all  join  mc  in  returning  our  thanks  to 
Dr.  Domenichetti  for  the  explanation  he  has  given  of  his  very  useful  chart,  which  I 
think  would  be  of  great  si^rvicc  to  commanding  officers.  As  there  is  little  time  left 
for  discussion,  I  may  venture  to  state  that  Dr.  Domenichetti's  chart,  among  other  things, 
shows  the  prevalence  of  one  class  of  diseases  in  garrison  towns,  a  subject  which  happens 
to  be  at  the  present  moment  very  much  before  the  public.  It  is  a  subject  that  is 
very  difficult  to  talk  about,  but  it  is  one  that  will  undoubtedly  have  to  be  dealt  with. 
In  the  chart,  that  complaint  stands  in  the  highest  line,  and  its  prevalence  renders 
the  army  very  inefficient  at  times.  The  subject  is  peculiarly  fitted  for  consideration  by 
this  Institution,  wliich  takes  interest  in  every  thing  relating  to  the  health,  welfare, 
and  efficiency  of  the  two  services.  Therefore,  I  think  I  am  right  in  announcing  that 
if  any  gentleman  wishes  to  introduce  that  subject,  this  wiU  be  the  proper  and  probable 
the  only  opportunity  of  doing  so. 

Dr.  Balfoub,  Deputy  Inspector- General :  Mr.  Chairman,  I  rise  with  very  great 
reluctance  to  make  a  few  remarks  upon  the  Tables  which  Dr.  Domenichetti  has  sub- 
mitted. They  are  extremely  ingenious,  and  I  am  willing  to  give  him  all  credit  as  the 
inventor,  because,  I  believe,  before  he  brought  them  forward  himself,  he  had  not 
teen  any  that  had  been  prerioiialy  introduced.    There  are  two  points,  however,  on 
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he  haf  made  a  mistake,  which  I  think  it  necessary  to  correct.    The  first  is, 

As  date  to  which  he  goes  back  as  the  period  at  which  these  columnar  Tables  were 

int  introduced,  and  which,  I  think,  he  stated  to  be  1847.    To  my  certain  know- 

bdgB  thrr  were  in  use  ten  years  before  that.    The  second  point  to  which  I  would 

tda  is  deneral  Hutchinson's  letter,  in  which  he  states  that  Sir  Alexander  TuUoch 

hid  published  some  statement  of  the  kind  in  the  military  journals,  which  had  been 

koagbt  under  the  notice  of  Lord  Herbert,  that  Lord  Herbert  sent  for  him,  and  that 

it  was  to  that  that  he  owed  the  introduction  to  the  War  Office.     It  happened,  that 

■  1836  and  1837,  Sir  A.  Tulloch  and  I,  he  then  being  a  subaltern  in  the  45th  Begi- 

■ent,  were  employed  by  the  GoTcrument  in  preparing  a  report  on  the  health  of  the 

inny  serving  in  the  Colonies.     We  prepared  columnar  tables,  in  which  we  illustrated 

die  different  diseases  among  black  and  white  troops,  in  the  different  islands  and 

itstions  in  the  West  India  command.    That  was  at  least  ten  years  before  the 

wriod  which  Dr.  Domenichetti  has  named  as  the  origin  of  this  method  of  illustrating 

diieaBe.    We  applied  it  only  to  the  West  India  Report.     I  beliere,  a  well-arranged 

Me,  showing  tne  ratio   per  thousand  illustrates  the  mortality  at  different  stations, 

fim  different  causes,  and   at  different  periods  of  the  year,  quite  as  well,  in  a 

■Bch  smaller  space,  and  with  considerably  less  trouble,  than  the  method  which  Dr. 

IKMienichetti  luis  brought  before  us.    Another  objection,  I  think,  to  Dr.  Domenichetti's 

■ode,  is  that  in  preparing  these  columnar  tables  you  are  obliged  to  do  the  work 

tviee.    You  must  first  do  the  figure  work,  you  must  add  the  numbers  and  calculate  the 

alios,  before  you  can  prepare  your  tables.      The  columnar  tables,  therefore,  are 

wgfAr  another  mode  of  illustrating  the  figure  tables.      They  haye  alsj  this  great 

ibjeetion.     If  you  publish  a  report,  such  as  is  now  published  annually  as  part  of 

As  Army  Medical  Department  Reports,   and  illustrate  all  the  classes  of  diseases 

lader  which  the  troops   suffer,   at  all  the  different   stations,  by   means  of  such 

diagrams,  you  must  almost  publish  a  library  instead  of  a  volume  ;  and  even  if  you 

Mud  condense  it  into  a  much  smaller  space  than  I  imagine  would  be  requisite,  the 

iDense  of  publishing  lithographed  tables  in  the  form  of  a  report  would  be  so  great, 

—I  speak  with  some  experience^ that  it  would  materially  diminish   the  value  of 

these  reports.    The  advantage  of  these  reports  I  hold  to  be,  that  you  are  enabled 

to  circulate  verj'  extt»n»ivelv  information  regarding  the  health  of  the  army ;  whereas, 

if  you  go  to  tlie  expense  of  lithographed  tables  to  illustrate  it,  the  book  itself  would 

eoet  two  or  three  pounds,  instead  of  four  or  five  shillings.     I  think  this  of  itself  is 

a  fsgy  serious  objection.     I  am  quite  willing  to  admit  and  I  feel  that  the  tables  are 

2r  interesting  to  look  at;  but  in  preparing  reports,  as  we  are  obliged  to  do, 
uding  the  condition  of  large  bodies  of  men  scattered  all  over  tlie  world,  and 
keeping  the  different  military  commands  and  the  different  stations  separate,  I  think 
it  is  a  point  of  the  utmost  importance  to  condense  our  information  into  the  smallest 
possible  space.  I  am  sure  that  any  one  who  has  been  accustomed  to  look  ut  figures, 
in  eonsulting  one  of  tho  tables,  would  be  quite  able  to  apprehend  the  subject  as 
well  as  if  he  were  to  look  at  these  columnar  tables.  I  am  extremely  sorn* 
lo  be  obliged  to  make  these  remarks  after  the  compUmentary  manner  in  which 
Ih,  Domenichetti  has  spoken  of  me  in  his  remarks. 

Dr.  Cba\ipord  :  There  is  another  serious  objection  not  only  to  the  ingenious  tables 
of  Dr.  Domenichetti,  but  to  all  forms  of  coloured  tables  an({  diagratns  ;  and  that  is, 
the  public  have  no  means  of  criticising  them.  With  regard  to  disea:»e  in  ]>articular, 
every  man  knows  what  150  coses  of  fever  means,  but  he  does  not  know  what  a  square 
iBch  of  fever  means.  I  think  that  is  a  rory  serious  objection  to  all  these  diagrams, 
and  one  that  is  felt  by  all  who  are  not  able  to  go  to  the  sources  of  infoniuttion,  or  to 
appreciate  the  principles  upon  which  the  tables  are  constructed.  I  do  not  mean 
to  say  that  they  are  not  constructe<l  upon  principles  which  are  capable  of  confirma- 
tion, but  I  mean  to  say  that  every  jK'rson  is  not  able  to  understand  the  principles 
on  which  they  are  constructed. 

Dr.  DoMEXiCHETTi :  With  regard  to  the  remarks  which  have  fallen  from  the  first 
speaker,  I  may  be  allowed  to  mention  tliat,  with  reganl  to  dates,  if  I  remember  ri^ht, 
I  admitted  that  the  plan  was  first  tried  in  1S37,  but  it  was  in  181^7  that  the  first 
colomnar  chart  was  brought  out.  llien,  with  regard  to  the  objection  which  ha?  been 
railed  very  justly  against  this  method  of  delineation,  I  would  observe  that  I  never 
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f(MP  a  moment  suppoeed  that  this  form  of  chut  was  to  euprarsedo  citlier  wntten  retuns 
or  figure  reports.  It  yn»meire\y  aa  it  were  an  illuBtnttion  of  a  subject,  which  was  onlj 
imperfcotly  conveyed  bj  YoliimixiouB  reports  and  dociunentB,  which  are  never  perused 
by  the  m^ri^  of  non-prefessional  people^  I  alludo  more  porticularlj  to  the  mili- 
taiy  branch  of  the^  profession,  and  I  appeal  to  them  whether  in  their  various  years  of 
service  in  varioos  parts  of  the  world,  they  have  taJten  the  trouble  to  make  themselves 
acquainted  with  the  statistics  of  returns  of  stations.  Take  the  blue-books  of  the 
inspectors,  and  I  ask,  how  many  have  taken  the  trouble  to  wade  through  them,  unless 
they  are  lovers  of  statistics.  It  will  be  seen  that  it  is  by  means  of  these  eharts  that 
we  would  assist  those  who  are  studying  statistios,  not  to  make  them:  absolutely  de- 
pendent upon  them.  Of  course,  figuies-  are  more  to  be  depended  upon  than  any 
coloured  diagrams  whatever.  It  is  merely  with  the  view  of  making  a  dry  abstract 
subject  popular,  that  I  have  introduced  these  charts  at  alL  MiUtary  officers  have 
fwpreciated  theni^  and  have  said  that  they  enable  them  to  know  exactly  the  state 
of  the  regiment,  as  much  as  they  require  to  kmywy  without  being  boied  with  reading 
documents  which  they  do  not  understaaid; 

The  OHAiBiCAir :  If  no  other  sentlemaK  has  any  observation  to  make,  I  believe  the 
business- of  ihe  eveninr  is  cowuded,-  witb  the  exception  of  a  vote  of  thanks  to 
Dr.  Domenichetti  for  hfes  kindnoss  in  reading  this  pa|)er ;  and  we  must  indade  those 
gentlemen  who  hivre  kindly  takea  part  in  1^  diionssHm. 


(^fajcnxiTQ  "^ttiixi^. 


Monday,  April  4,  1864. 
Captain  R  GARDINER  FISHBOURNE,  R.N.,  C.B.,  in  the  Chair. 


MIOBS  of  HEMBEBS  who  joined  the  InsUtution  between  the  22ud  March 

and  the  4th  of  April. 

fcyhaumi,  G.  MeB.,  Capt  20th  Bogt.  GrcgaoD,  J.  D.,  Ensign,  40th  Regt.    12. 

H.  M.  Bombay,  N.  I.     1/.  Hooker,  F.  E.,  Esq.,  Med.  Dcpt.     U 

AmI,  Wm^  AaaL-Sni^.  91st  Higldandcrs  Morton,  G.  de  €.,Eii8^  6th  Begimeiit. 

hndergut,  G.  A,  G^t.  H.  M.    5th  1/. 

BflogJCaT.     1/. 


ARMY  INDUSTRIAL  EXHIBITIONS. 
Br  Captaix  Frank  Bolton,  12th  Regiment,  F.R.G.S.,  Assoc.  Inst.  C.E. 

Winv  TV^  consider  that  the  British  soldier  of  the  present  day  has  a 
fKMi  portv^B  of  his  time  unemployed,  it  beoomes  a  question  of  no  little 
nportmnce  to  inquire  how  this  leisure  time  can  be  occupied  profitably, 
9tj  at  any  rate,  in  such  a  manner  as  to  prevent  the  many  evils  whidi 
'Ametm  necessarily  induces,  and  which  are  so  highly  detrinwiital, 
■Qfally,  physically,  and  intellectually  to  any  man,  no  matter  whether 
ha  nay  be  engaged  in  miUtary  or  other  duties.  With  a  view  to  the 
attainment  of  this  very  desirable  end,  much  has  been  done  within  the 
hat  few  years,  by  the  establishment  of  reading  and  recreation  rooms, 
gjnuiM»  and  soldiers'  institutes,  in  addition  to  regimental  schools, 
and  no  doubt  exists,  but  that,  by  their  instrumentalit}',  the  moral  and 
Biental  condition  of  the  soldier  has  been  considerably  improved, 
still,  an  all  must  admit,  who  have  any  intimate  knowledge  of  the 
intGiior  economy  of  barrack  life,  there  is  even  now  a  something 
wanting*  to  occupy  the  attention  of  a  man  who  has  many  hours  neariy 
every  day  at  hiH  own  diRi)08al.  I  will  take,  for  example,  the  ordinary 
daily  employment  of  the  duty  infantry  soldier  in  |)ermanent  camp  or 
garrison,  as  representing  the  greater  portion  of  the  army. 

He  is  compelled  to  rise  early  ;  and  during  the  summer  time  attcmds 
drill  for  an  hour  or  so  before  breakfast  about  twice  a  week,  his  other 
daily  dotiea  or  parades  might  on  an  average  be  considered  to  occupy 
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about  three  hourB.  After  this  he  dines,  and  havrng  cleaned  his  arms 
and  accoutrements  thoroughly,  and  perhaps  attended  a  roll-call 
parade,  he  has  finished  for  the  day.  In  the  winter  months,  one 
hour's  drill  in  the  forenoon  and  one  in  the  afternoon,  is  about  as 
much  as  is  exacted  from  him. 

Of  course,  when  required  for  guard,  picquet,  or  other  regimental 
duty,  he  may  be  longer  engaged,  but  as  a  rule  between  reveillee  and 
retreat,  one  half  of  the  day  is  entirely  at  his  own  disposal. 

Now  if  he  is  a  reading  man,  and  of  steady  or  studious  habits, 
he  will  probably  go  to  the  library  or  to  school,  or  amuse  himself  with 
a  book  in  ban*acks,  but  the  greater  number  of  the  men  go  out  for 
what  they  call  a  walk,  but  in  reality  to  visit  the  public-houses,  music 
and  dancing  halls,  and  such  Hke  places,  the  result  being  in  all  cases  a 
<x)mplete  waste  of  time,  and  in  many  cases,  drunkenness,  rioting, 
and  absence. 

It  is  a  mistaken  notion  that  many  entertain,  that  the  character 
of  the  common  soldier  is  degraded,  and  that  all  efforts  would  be 
unavailable  to  render  him  an  intellectual  and  civiUsed  member  of 
society. 

It  must  be  admitted,  that,  in  many  instances  previously  to  joining 
the  service,  he  is  thrown  upon  the  wide  world  without  a  friend,  and 
without  any  definite  pursuit,  in  which  he  can  employ  his  energies. 
He  therefore  enUsts,  and  passes  a  life,  when  there  is  peace,  in 
comparative  idleness,  and  without  any  specific  object  in  view,  bat  the 
mere  passive  observance  of  the  duties  which  are  enforced  upon  him. 
But  ought  we  not  to  believe  the  human  mind  to  be  so  constituted  by 
a  superior  Being,  that  under  favourable  auspices,  and  Christian 
philantropy,  ami&t  whatever  difficulties  and  disadvantages  mankind 
may  labour,  by  proper  and  judicious  treatment,  and  holding  out  oppor- 
timities  tending  to  their  amelioration,  they  would  respond  and  meet, 
half  way,  the  advances  that  are  msule  to  them?  Prejudice  may  be 
very  strong,  but  experience  has,  in  innumerable  instances,  proved  how 
far  it  may  be  misplaced,  and  how  soon,  by  making  use  of  proper  means, 
that  prejudice  can  be  removed.  Our  greatest  discoveries  have  met  with 
the  greatest  opposition,  but  how  soon  this  opposition  ceases  when  success 
attends  our  attempts  ?  WTio  would  beheve  there  was  a  world  existing 
tn  the  far  west,  when  Columbus  first  made  his  application  for  support 
to  the  several  monarchs  of  Europe?  Who  could  ever  have  antici- 
|>ated  a  few  years  ago,  the  improvements  which  science  and  indomitable 
perseverance  have  achieved  with  regard  to  steam,  railways,  telegraphs, 
and  other  momentous  advantages,  which  now  astonish  and  benefit  us? 
There  exists  surely  no  man,  in  the  present  age,  so  completely  en- 
veloped in  the  mists  of  ignorance,  who  would  oppose  a  system  for  the 
enlightenment  and  advantage  of  so  numerous  and  important  a  portion 
of  the  commmiitv  as  our  British  soldiers. 

To  my  certain  knowledge,  there  is  no  class  of  Her  Majesty's  sub- 

I'eots  more  open  to  improvement  than  the  subordinates  of  the  army. 
)ut  few  efficient  means  have  hitherto  been  adopted,  to  give  them  a  fair 
trial.  It  is  true  some  steps  have  been  taken,  which  have  already  been 
attended  with  veiy  good  results.    This  fact,  then,  should  aaimate  us  to 
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tiirther  attempts,  and  stimulate  our  exertions  to  effect  so  desirable  a 
eonsmnmation  as  the  moral  and  mental  improvement  of  a  large,  a 
nefol,  and  an  indispensable  class  of  mankind. 

Thf^  can  be  no  doubt  but  that  the  soldier,  when  he  finds  himself 
in  object  of  consideration  and  esteem,  will  not  be  wanting,  on  his 
ptrt,  to  manifest  a  grateful  feeling,  and  show  himself  worthy  of  the 
confidence  reposed  in  him.  At  all  events,  it  is  a  duty  incumbent  on 
oonelves,  to  make  the  attempt.  Even  should  we  fail,  we  should  have 
in  inward  satisfaction  of  having  made  the  trial,  but  I  am  perfectly 
eonvinoed  there  need  be  no  fear  of  any  failure. 

Having  thus  briefly  endeavoured  to  prove  the  claim  which  soldiers 
bve  upon  our  regard  and  sympathy,  let  us,  in  the  next  place,  devise 
and  carry  out  some  plan  for  bettering  and  exalting  their  position* 
Ktny  of  them  were  possessed  of  some  craft,  or  means  of  obtaining  a 
living,  before  their  enlistment.  Some  of  them  have  been  skilful 
trtiBtyig,  and  are  still  well  acquainted  with  their  avocations  as 
tiadMnnen.  Let  then  some  well-conducted  system  be  introduced, 
aoder  the  superintendence  and  encouragement  of  their  officers,  which 
AmB.  promote  a  habit  of  industry  and  emulation  amongst  them,  and  there 
an  be  no  question  but  that  much  of  their  leisure  time  will  be  devoted 
to  creditable  and  useful  employment,  and  crime  and  misbehaviour 
thereby  be  diminished. 

By  means  of  Industrial  Exhibitions,  a  fair  opportunity  would  be 
{jpened  for  them  to  exercise  their  ingenuity.  Let  these  Industrial 
nhibitions  be  periodically  held,  prizes  be  awarded  for  skill,  and  proper 
remoneration  for  labour,  and  no  doubt,  the  results  would  be  most 
beneficial,  for  wherever  the  soldier  may  be  located,  he  will  find  ho  has 
ipedfic  and  praiseworthy  means  of  employing  his  superflous  time, 
aiid  whilst  he  is  occupied  in  a  pursuit  that  must  produce  a  pleasure  in 
Ui  own  breast,  he  is  also  gaining  the  approbation  and  encouragement 
of  his  superiors. 

As  Government  has  already  done  so  much  to  provide  amusement, 
recreation,  and  means  of  mental  and  bodily  improvement  for  the 
loldier,  by  the  introduction  of  the  institutions  I  have  just  referred  to, 
•orely  it  is  not  too  much,  to  expect  that  the  soldier  himself  should  do 
nmething  to  contribute  towards  the  same  end,  and  I  feci  fully  con- 
linced  that  he  would  do  so,  if  properly  encouraged  and  directed  by  his 
oflkers.  Subservient  as  he  is  to  diflcipline,  he  will  not  take  the 
initiative,  but  only  let  him  have  the  way  ]X)intcd  out  to  him  and  he 
will  follow  it  willingly  and  cheerfully  without  expectation  of  further 
reward  than  the  well-merited  pniise  of  his  superiors ;  how  much  more 
he  will  do  so,  with  the  prospect  of  reaping  a  pecuniary  benefit,  I  need 
hardly  say.  Now  there  is  nothing  to  prevent  the  periodical  establish- 
ment of  Regimental  Industrial  Exhibitions,  which  may  be  entirely 
•elf-supporting,  and  tho  plan  could  be  carried  out  without  in  any  way 
mtcrfering  with  the  efficiency,  discipline,  or  interior  economy  of  a 
regiment.  The  objects  of  these  Exhibitions  would  be  the  bringing  to 
li^t  the  ingenious  contrivances  of  working  men,  to  show  that  hours 
well  improved  (insteud  of  being  s\ycnt  in  idleness  or  worse  still,  in  the 
canteen  or  public-house)  may  produce  results  astonishing  to  the  men 
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tliemselves,  to  keep  mechaoicB  and  those  who  have  been  brought  up 
to  certain  useful  tiades  in  practice,  so  that  when  required  their  ser- 
vices might  be  made  ayai£Edt>le  for  the  benefit  of  their  comrades,  and 
to  develope  «uch  latent  talent,  as  may  be  now  lying  dormant  amoogsl 
the  men,  of  which  I  have  evciy  reason  to  beHeve  there  is  much  more 
than. is  generally  imagined.  Now  we  must  consider  those  points  in  a 
miUtary  sense,  and  inquire  how  far  they  can  be  carried  out  withoul 
clasliing  with  the  present  system  of  barrack  Ufe,  and  also  wiiat  amounl 
of  actual  good  or  benefit  either  to  the  soldier  himself,  or  to  the  service 
generally,  might  be  expected  to  accrue  therefrom,  and  to  enable  a 
better  conclusicHi  to  be  arrived  at,  perhaps  it  will  assist  us  if  I  here 
give  a  history  of  the  origm,  progress,  and  objects  of  the  Exhibition, 
made  by  the  2nd  ibattalion  of  the  12th  Regiment  stationed  in  the 
liiclunond  Barracks  at  Dublin,  in  January  last. 

In  October  last  year,  the  idea  was  first  thought  of  by  Golond 
A.  Ponsonby  commanding  ihe  battalion,  who,  after  ha\ing  submitted 
it  for  the  consideration  of  several  of  his  ofiScers,  and  being  assured  di 
their  cordial  co-operation,  convened  a  meeting  of  the  soldiers  of  tht 
regiment,  in  the  reading-room  of  the  barracks,  which  meeting  wae 
numerously,  attended,  and  the  project  was  then  thoroughly  expuuned 
to  them. 

Istly.  The  Exhibition  was  intended  to  give  those  who  were  willLQg 
to  work  for  it,  something  to  amuse  aad  instruct  them  during  theii 
leisure  hours. 

2ndly.  Such  articles  as  they  contributed  were  to  be  sold  .at  a  priee 
a  little  above  their  actual  cost,  as  the  object  of  the  Exhibition  was 
employment,  not  pr(^. 

;)rdly.  To  show  the  public  generally  that  the  soldier  was  not  a 
useless  member  of  society. 

After  this  explanation  of  the  project,  and  the  scheme  haTiog  been 
warmly  taken  up,  a  committee  was  formed  consistmg  of  four  officers, 
and  three  non-commiBsioned  officers,  with  the  commanding  officer  as 
president,  two  of  the  officers  taking  upon  themselves  the  duties  ol 
secretary  and  treasurer :  and  it  was  left  to  this  committee  to  dovisc 
means,  and  cairy  out  the  objects  of  the  Exhibition. 

The  first  step  taken  was  to  circulate  amongst  the  officers  a  guaran- 
tee list,  80  that  in  the  event  of  failure  all  expenses  might  be  covered  j 
this  call  was  warmly  responded  to,  and  over  £150  was  voluntarily 
guaranteed  by  the  officers,  and  about  half  this  sum  advanced  from 
time  to  time  as  required,  to  meet  the  cunent  expenses.  The  com- 
mittee then  dividea  itself  into  two  sub-committees,  each  taking  a  wing 
of  the  regiment,  and  they  collected  the  names  of  all  the  intended 
exhibitors,  the  description  of  the  articles  proposed  to  be  exhibited,  and 
the  probable  space  such  articles  would  occupy. 

When  all  the  exhibitors'  Hsts  were  collected,  the  articles  were 
arranged  into  nine  classes,  under  the  following  headj : — 

Class  1.  Comprising  carpenters'  work  and  cabinet-making. 
Class  2.  Military    engineering    instruments,    accoutrements,  ^anc 
equipment. 
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duB  3.  Leather-work,  &c. 

dbss  4.  Men's  needlework  and  clothwork. 

Ghss  5.  Hardware,  jewellery,  models,  &c. 

Claas  6.  Photography,  drawiug,  aiid  raiscellannous  articles. 

Class  7.  Women's  needlework,  embroider>',  &c. 

Class  8.  Work  done  by  the  children  and  infant  school. 

Ckss  9.  Annooier's  work. 

A  stateoient  was  then  pre))ared  of  all  the  materials  required  by  the 
ktended  exhibitors,  as  also  the  tools  and  inBtnunents  necessary  to 
taable  them  to  execute  their  work. 

This  statement  was  of  a  ycry  miscellaneous  nature,  and  as  it  was 
decided  that  it  would  be  unwise  to  trust  the  men  with  money  to  pur- 
cbsc  the  materials  and  tools  for  themselves,  it  was  resolved  to 
peoeore  them  from  the  tradesmen  in  tlie  town,  by  written  orders 
tjgned  by  two  members  of  the  Committee ;  that  is,  by  the  member 
to  whoso  wing  the  exhibitor  belonged,  for  whom  the  requisition  was 
Mde,  and  by  the  Secretary.  The  tradesmen's  bills  were  rendered 
veekly,  and  duly  paid  by  the  treasurer,  after  liaving  passed  the 
fionmittce.  All  the  carpenters  were  set  to  work  in  a  spare  barrack- 
iBOBif  where  a  tuniing-lathe  and  otlier  necessary  appliances  were 

£ed,  the  senior  non-commissioned  ofiBccr,  or  oldest  soldier  present, 
g  responsible  that  good  order  was  prosenx>d. 

TliD  men  employed  in  leather  work,  worked  in  the  shoemakers'  shop ; 
tkm  xloing  cloth  work,  either  in  the  tailors*  shop  or  in  their  own 
luraok-rooms,  while  a  second  s}>are  room  was  set  apart  for  the  other 
•shibitors,  such  as  those  who  were  making  models,  haxdware,  acoout  re- 
Bents,  and  articles  of  equipment. 

A  printing  press  was  set  up  in  the  orderly  room,  and  part  of  an 
oCoer^s  quarters  was  turned  into  a  photographic  school. 

Thus,  about  the  middle  of  October,  everything  was  got  fairly  in 
tnin,  and  the  miUcing  of  the  various  articles  commenced,  the  men 
working  with  zeal  and  abiHty,  and  evidently  much  to  their  own  satis- 
fiction.  As  each  article  was  completed,  it  was  brought  in,  and 
delivered  over  to  the  care  of  the  Committee,  who  marked  it,  estimated 
its  actual  cost,  added  a  i)ereentage  thereto  for  general  expenses  and 
profit,  and  then  placed  it  carefully  away  until  the  time  of  the  exhibi- 
tion, which  it  had  lieen  decided,  she  Mild  take  )4ace  on  the  12th  January. 
During  the  time  the  men  w(»n'  at  work,  they  were  constantly  visited 
tj  the  Committees,  who  afforded  them  any  assistance  they  required. 

I  may  here  remark  that  many  of  the  exhibitors  provided  every thhig 
they  irquired  for  themselves,  and  some  needed,  and  received,  only 
partial  assist.ince. 

It  was  at  first  intended  to  have  held  the  Exliibition  in  barracks,  but 
as  n<  I  room  could  Ix'obtainodsuitabh;  for  the  occasion,  it  was  ultimately 
decided  to  hold  it  m  tho  Kotuiula. 

There  were  many  <liflicultii's  to  ronteml  with  in  carrj'hig  nut  this 
scheme,  pueh  as  oflicors  j^>in!Lr  "i»  leave,  men  iK'in;^:  away  upon  furlou^li, 
kc,j  but  as  all  who  look  an  interest  in  it,  used  their  utmost  exertions 
to  command  f^uccess,  these  dillicullies  were  overcome,  and  the  Exhibi- 
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lion  promised  to  be  of  so  interesting  a  nature,  that  Colonel  Ponsonby 
submitted  it  for  the  approval  of  the  General  commanding  the  troops 
in  Ireland,  Sir  George  Brown,  who  at  once  gave  his  sanction  for  its 
.  being  thrown  open  to  public  inspection.  His  Excellency  the  Lord- 
Lieutenant  kindly  consented  to  patronise  the  scheme,  and  open  the 
Exhibition. 

In  the  beginning  of  January  the  intended  exhibitors  numbered 
over  70,  while  the  ai*ticles  to  be  exhibited  were  more  than  250. 

The  Rotunda  having  been  hired  for  one  week,  it  was  appropriately 
decorated  with  military  devices  and  banners ;  the  arms  and  armour 
used  for  the  decorations  having  been  lent  for  the'  occasion  from  the 
Dublin  Armoury,  by  the  Right  Honourable  the  Secretary  of  State  for 
War. 

As  the  day  approached  upon  which  the  Exhibition  was  to  open, 
much  anxiety  for  its  success  prevailed,  but  everything  was  so  organised 
by  the  Conmiittee,  that  no  hurry  or  confusion  occurred.  All  the  arddes 
were  duly  placed  on  staUs  under  their  respective  classes,  and  stall- 
keepers  appointed  from  the  exhibitors,  who  were  furnished  with  price 
lists  of  every  article  under  their  charge,  and  written  instructions  as  to 
the  sale  and  delivery  of  the  goods.  The  Exhibition  was  then  opened  to 
the  public  at  12  o'clock  on  Tuesday,  the  12th  January.  On  the  arrival 
of  His  Excellency  the  Lord-Lieutenant  at  the  Rotunda,  he  was  received 
l>y  a  Guard  of  Honour,  and  while  he  was  entering  the  building,  the 
band  of  the  regiment  played  the  Regimental  March,  and  continued 
playing  until  His  Excellency  was  seated  on  the  dais.  Then  Golond 
ronsonby  stated  the  objects  and  purposes  of  the  Industrial  Exhibition 
in  the  regiment  under  ms  command,  and  His  Excellency  having  replied 
thereto,  the  National  Anthem  was  sung  by  the  band  and  chomp  of  the 
regiment^  at  the  conclusion  of  which  the  barriers  were  removed,  and 
the  Exhibition  declared  duly  opened.  The  band  next  performed  an 
opening  march,  composed  expressly  for  the  occasion,  by  the  baud- 
master  of  the  regiment;  and  His  Excellency  and  suite,  and  other 
visitors  proceeded  to  inspect  the  various  articles  exhibited. 

This  formed  the  opening  ceremony. 

At  a  luncheon  given  by  the  officers  on  this  occasion  to  the  Lord 
Lieutenant  and  the  garrison,  his  Excellency  in  his  speech  alluding  to 
the  ingenuity  and  enterprise  of  the  men,  said,  "  They  have  shown  us 
"  to-day  they  are  as  good  proficients  in  the  arts  of  peace,  as  we  are 
"  sure  they  would  be  in  those  of  war,  and  I  think  we  all  owe  them  a 
"  debt  of  gratitude  for  showing  us  what  can  be  done  in  the  internal 
"  life  of  a  regiment,  because  I  conceive  it  to  be  very  much  owing 
"  to  the  encouragement  and  development  of  the  regimental  system, 
"  that  the  characteristics  and  peculiar  efficiency  of  the  British  army 
"  belongs." 

The  Exhibition  was  kept  open  for  four  days  from  12  to  5,  and 
from  7  to  10  in  the  evening;  the  soldiers  of  the  garrison  being 
admitted  gratuitously  from  5  to  7  o'clock.  The  price  of  admission 
was  half-a-crown  on  the  first  day,  and  a  shilling  afterwards. 

I  have  thus  stated  the  origin  and  progress  of  the  Industrial 
Exhibition  of   the  12th  Regiment,  and  will  now  say  a  few  words 
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iboQt  the  articles  exhibited,  and  the  results  which  attended  the 
enterprise. 

Id  the  first  class,  the  articles  of  cabinet-making  and  carpenters' 
work  exhibited  numbered  34,  being  the  work  of  8  exhibitors,  and  con- 
»tcdof  fK)rtuble  washing-stands,  ofScers'  tables,  book- shelves,  sets  of 
pi^n-holes,  cigar-boxes,  racket-bat  cases,  stereoscopes,  lives  1)ats, 
camp-stools,  paper-knives,  specimens  of  fretwork,  billiard  cues,  brackets, 
ud  8undr>'  other  articles. 

The  workmanshi])  in  this  class  was  particularly  good,  and  every 
utide  was  sold  on  the  fu'st  day  of  the  Exhibition. 

In  addition  to  this  class,  4  exhibitors  combined  tlioir  handicraft 
together,  and  produced  in  the  course  of  a  few  hours,  that  which 
formed  one  of  the  most  attractive  features  in  the  Exliibition,  viz., 
t  complete  model  of  a  compartment  of  an  officer's  hut,  containing 
every  requisite,  as  a  table,  two  chairs,  washing-stand,  bedstead,  cu|>- 
board,  shelves,  clothes-pegs,  ])ortable  stove,  and  cooking  apparatus. 
An  these  articles  were  subsUuitially  and  well  made,  and  the  experiment 
W18  to  show,  that  in  the  event  of  the  necessity  arising,  an  officer  need 
Botlook  further  tlian  his  own  regiment  for  those  necessaries  and  com- 
forts which,  in  a  distant  clime,  or  on  service  in  the  field,  he  might 
otherwise  have  been  a  long  time  without. 

In  class  2,  were  exliibited  all  such  articles  as  came  under  the  heads 
of  military  engineering,  instioiments,  accoutrements  and  equipments, 
the  number  of  exhibitors  were  11,  and  of  the  articles  exhibited  24. 
One  of  the  articles  of  accoutrement  was  the  invention  of  a  private  in  the 
regiment,  and  is  quite  worthy  of  mention.     It  was  a  pro]K»sed  improved 
ammunition  p<juch,  and  new  method  of  carrying  the  same  by  which 
the  pressure  would  be  taken  off  the  chest.     The  bottom  of  the  pouch 
vaa  made  to  open  by  compart nients,  and  by  merely  pressing  a  button 
the  flap  fell  down,  and  a  ])acket  of  ten  rounds  of  anununition  was 
n-ceived  in  the  hand,  for  distribution  in  the  ball-bag.      The  strajw  for 
carrying  the  ))ouch  came  from  the  centre  to  the  side  of  the  ix)uch, 
crossing  at  the  back,  and  passing   over  and  round  each  shoulder. 
Sir  George   Brown  took  particular  notice  of  this  improvement,  and 
complimented  the  inventor  very  higldy  on  the  talent  he  had  displayed 
iu  its  contrivance  (for  he  not  only  conceived  the  idea,  but  carried 
it  out  himself).     There  were  also  exhibited  in  this  class  a  model  of  an 
improved  movable  target,  some  electric  and  scientific  instruments,  a 
proposed  new  method  of   carrying  the  knai>sack  without   shoulder- 
straps,  thereby  removing  the  ])ressure  from  tlie  chest.     A  model  of  a 
fortified  house  and  bridge,  an  improved  bullock  trunk,  containing  an 
officer^B  camji-bed  complete.     A  suit  'of  an  hifantry  soldi(T's  clothing, 
AS  it   ehould  be  In  the  opinion  of  the  non-cf)mmissioned  ofTicer  who 
made  it,  and  which  in  many  resfxicts  was  vastly   su|x;rior   to   the 
clotliing  as  it  now  is,  improved  regulation  boots,  gaiters,  braces,  and 
stocks,  and  a  jxirtable  field  writing-case. 

In  all  these  articles,  much  ingenuity  and  ability  were  dis]>layed,  and 
many  of  them  were  of  very  su|K?rior  workmanship. 

In  class  3,  which  consisted  of  leather  work,  &c.,  there  were  12  ex- 
hibitors, who  contributed  2G  articles,  comprising  boots,  shoes,  slippers, 
VOL-  vin.  K 
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a  pony  saddle,  'cigar-caseB,  cricket-bat-cases,  whips,  and  gaiters. 
One  Serjeant  exhibited  a  most  ingenious  pair  of  slippers,  with  the 
upper  part  all  in  one  piece.  A  private  produced  some  braces  and 
stocks,  well  worthy  of  remark,  being  in  every  respect  equal  to,  and 
sold  at  a  ]ess  price  than  the  ordinary  regulation  articles.  The  other 
articles  of  interest  in  this  dass  were  some  capital  pairs  of  gaiters,  and 
boots  of  excellent  workmanship. 

The  present  regulation  gaiter  is  both  unsightly  and  uncomfortable, 
and  a  non-connnissioned  officer  brought  forward  a  reversible  gaiter  of 
his  own  contrivance,  consisting  of  stout  white  canvas  on  the  one 
side,  and  brown  leather  on  the  other — the  first  for  fine  weather,  and 
the  latter  for  wet.  The  gaiter  was  fastened  without  buttons  by 
means  of  a  lace ;  and,  altogether,  was  very  sightly,  and  promised  to 
be  of  much  greater  durability  than  the  one  at  present  in  use  in  the 
service. 

The  fourth  class  comprised  articles  of  men's  needlework  and  doth- 
work,  and  in  this  class  the  chief  features  were  the  bright  colours  of 
the  patchwork  quilts  and  rugs  made  from  pieces  of  old  regimental 
clothing,  the  miidng  of  which  had  afforded  pleasant  occupation  for 
some  months  to  many  men,  who  would  otherwise  have  ^een  idle. 
Some  of  these  quilts  were  of  good  workmanship,  and  the  designs  were 
both  original  and  effective,  the  cloth  being  cut  up  in  little  squares  of 
about  an  inch  in  size,  and  sewn  toother  in  the  shape  of  stars  and 
other  devices,  and  employing  in  then:  constmction  more  than  1,000  or 
1,500  pieces,  according  to  the  size  of  the  quilt.  There  were  eight  of 
these  rugs  or  table-covers  exhibited,  and  tney  realized  prices  of  from 
£2  to  £6  each.  The  other  articles  exhibited  in  this  class  consisted  of 
Berlin  wool  hearth-rugs,  wearing  apparel,  and  bead  work,  of  which 
there  was  a  goodly  display. 

Class  5,  representing  the  work  of  the  men  in  hardware,  jewellery, 
and  models,  contained  a  most  interesting  assortment  of  articles.  A 
pile  of  gold  exhibiting  the  amoimt  of  gold-leaf  obtained  from  half  a 
sovereign,  prepared  by  Private  Bewley  (a  gold-beater  by  trade),  was 
very  much  admired  and  was  purchased  by  His  Excellency  the  Lord 
Lieutenant.  This  exhibitor  also  showed  a  case  containing  all  the 
articles  used  in  his  trade,  and  gold  in  the  various  stages  of  gold 
beating,  from  the  nugget  to  the  perfect  leaf.  Next  in  point  of  interest 
came  some  thermometers  and  crucifixes,  made  from  slate,  and  their 
novelty  and  excellent  finish,  well  entitled  their  maker  to  the  amount  of 
praise  he  received.  There  were  altogether  27  exhibitors  in  this  class, 
and  the  other  articles  shown  were  kaleidoscopes,  mountings  for  riding 
whips,  a  model  of  a  coach  of  the  Elizabethan  period,  a  sectional  model 
of  a  merchant  barque,  fishing-rods,  improved  fire-fan  bellows,  a  model 
of  Richmond  Tower,  a  French  clock  mounted  on  slate  and  alabaster,  a 
stand  for  a  lamp,  some  dog  whistles  on  a  new  principle,  a  pair  of 
razors,  inkstands,  a  sun-dial,  a  lever  clock  and  watch,  a  set  of  mar- 
quoise  scales,  portable  brass  clothes-pegs,  some  bracelets  and  gold 
and  silver  scarf  pins,  and  other  ornaments. 

Class  6  consisted  of  photography  and  drawings,  and  other  miscel- 
laneous articles.    Here  there  were  12  exhibitors,  and  the  specimenfi 
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of  tft  exhibited,  comprised  three  large  frames  of  cartes  de  visiter  groups, 
■d  vignettes,  all  taken  by  photographers  in  the  regiment;  two 
ooellent  drawings  in  chalks,  a  map  of  Ancient  Greece,  paintings  in 
titer-colours  and  military  drawings,  coloured  photographs,  sketches 
^k  oil  and  water-colours,  a  collection  of  256  botaniciu  specimens  col- 
kted  in  the  Crimea  after  the  fall  of  Sebastopol,  by  Dr.  Biniic,  and 

K'oiens  of  printing.     Of  the  exhibitors  in  this  class  four  were 
re,  and  eight  non-conmiissioned  officers  and  privates. 
(There  is  a  photographic  school  in  the  regiment,  in  which  all  the 
photographs  were  taken  by  a  corporal  and  his  assistants,  who  were 
tught  the  art  since  joining  the  service.) 

Cusses  7  and  8  perhaps  were  most  attractive  to  the  lady  visitors  of 
tke  Exhibition,  and  if  we  may  judge  by  the  rapid  way  in  which  all  the 
vtides  were  disposed  of,  we  need  not  be  ashamed  of  the  handiwork 
tf  the  soldiers'  wives  and  children.  The  largest,  and  consequently 
MBt  conspicuous  objects,  were  some  beautifuUy  worked  children's 
fanes,  some  excellent  shirts  for  the  soldiers,  and  other  specimens  of 
iKfni  and  ornamental  needlework ;  and  so  warmly  was  the  subject  of 
tke  Exhibition  taken  up  by  all  classes  in  the  regiment  that  the  interest 
actually  extended  to  the  little  children  from  four  to  ten  years  of  age, 
■d  the  infant  school  produced  sufficient  work  to  entitle  it  to  a  class 
fsr  itself,  and  actually  to  cover  a  table  of  no  ordinary  dimensions. 

In  class  9,  consisting  of  armourer's  work,  the  armourer-serjeant 
eiUbited  (all  of  his  own  making)  a  breech-loading  double  barrelled 
on,  a  double  gun  (muzzle  loading),  two  keeper's  guns,  and  two  single 
tttielled  guns.  This  artificer  also  worked  during  the  time  the  Exhibi- 
tioQ  was  open  at  his  portable  field-forge.  A  printing  press  having 
been  set  up  in  the  regiment,  it  was  brought  to  the  Exhibition,  and  one 
fif  the  dnimmers,  assisted  by  a  private,  was  kept  employed  in  striking 
off  copies  of  the  East  Suffolk  Gazette  (the  regimental  newspaper),  all 
of  which  %vere  rapidly  purchased ;  programmes  of  the  music  perf  onned 
by  the  band,  and  copies  of  the  book  of  glees  sung  by  the  men  of  the 
Rffiment  for  the  amusement  of  the  visitors  were  also  printed. 

borne  of  the  men  executed  very  fair  specimens  of  fret  sawing 
dBring  the  time  the  Exhibition  was  open  ;  and  as  they  cut  out  crests 
ud  initials  on  paper-knives,  &c.,  very  cleverly,  these  articles  were 
much  in  request. 

^Dch  was  the  Industrial  Exhibition  of  the  12th  Regiment,  and  if  we 
mav  be  permitted  to  draw  an  inference  from  the  numerous  and 
laghionable  attendances,  and  the  favourable  opinions  publicly  expressed, 
it  met  with  a  complete  and  distinguished  success.  The  nunil>er  of 
paying  visitors  who  attended  the  Exhibition  were  altogether  1,828,  of 
whom  478  paid  half-a-crown,  and  1,350  one  shilling  each ;  there 
were  besides  great  numbers  of  the  soldiers  of  the  garrison,  all  of  whom 
were,  of  course,  admitted  free. 

The  expenditure  consisted  of  the  hire  of  Tthe  Rotunda  (an  expen- 
sive item,  by-the-by,  of  £58  odd),  gas,  purchase  of  materials,  car  and 
van  hire,   and   the  profits  to  exhibitors,    amounting   altogether  to 
£354  e$.  Sd. 
The  receipts  by  admissions,  sale  of  articles,  &c.,  came  to  £309 16s.  8d., 
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.iikI  (lio  hulunro  of  £\\  10b.,  required  to  meet  the  expenditure,  was 
ouli^ri  iImmI  1»y  tlir  ollK^erH  of  the  regiment,  out  of  the  guarantee  fund. 

Tlui  I'lnidN' ut  tluMliH|H)Hal  of  the  committee  did  not  admit  of  their 
awunlm^V  innMniiurv  prizes,  and  purchasing  tools,  as  was  ori^nally 
iiiiriuliMl  i  hut  n'rlilicates  of  merit  were  given  to  the  best  workmen, 
^^  liu  li  wvw  itM'rivrtl  by  them  with  evident  satisfaction,  and  especially 
li\  thoiMt  who  hud  previously  been  men  of  notoriously  bad  character, 
hi  w  hu  h  K'UxHH  wvrv  Found  more  than  one  of  the  best  artizans  ;  and  it  is 
j!iuhl.\uijv  tt»  ku«»w,  that  during  the  time  the  work  of  the  Exhibition 
u»i»»  in  pn»>v«'<''*H,  ii!h1  Hubsequent  thereto,  these  men  have  been  steady 
Khil  wril  hrhuvrd;  while  the  general  amount  of  crime  in  the  regiment 
^\itJt  ill  thr  riiuni*  tiiiH^  considerably  decreased. 

\n  ii  r<pqurl  to  the  hifitor}^  of  the  Industrial  Exhibition  of  the 
I'Jih  llr)!ininut,  1  will  give  an  extract  from  the  Gazette  published  by 
I  hill  tiir|iH,  whi(*h  is  the  newspaper  I  have  already  alluded  to,  and 
\y  hirh  nnihut  tail  to  be  heard  with  interest.  Speaking  of  their  industry, 
I  hi-  rihhn'  Hiiyn  : — 

••  Ii  iH  an  fxiiibition  of  our  industry — ^industry  carried  on  in  hours 
•*  Hill  I  hi'intiiiniH)  we  have  wasted  in  riot  and  idleness;  industry  that 
•■  hull  hriinlhnd  UH  hi  health  and  feehng,  industry  that  will  prove  to 
"  I  hit  will  hi  lit  large,  and  to  our  own  personal  friends,  that  soldiers 
••  ilitiiifih  *vn  he,  we  have  not  forgotten  the  trades  and  teaching  of  our 
*•  ruil.V  lil'-i  aiid^thiit  we  are  fit  for  somethhigmore  than  'mere  food  for 
•■  iiinviln.'  t)nt^  of  the  first,  and,  we  think,  the  most  important  features 
*•  III  liin  I'Ahihiticm — a  feature  which  was  early  impressed  upon  the  men 
'•  III  Ihr-  ir^iiiient,  and  has  been  attended  with  the  greatess  success — 
"  IV. 1.1  I  hill  lilt!  Exhibition  was  open  to  all  ranks,  from  the  colonel  to 
"  iliiiiiiiiii  T-hny,  from  the  recniit  to  the  veteran  of  nigh  thirty  years* 
'•  ml  I  III,  I  rum  the  latest  denizen  of  the  cells,  to  the  ]>roud  owner  of 
••  lui.  j:.Mnl  iniiduet  strii)es;  to  one  and  all  was  our  Exhibition  open ; 

•  i.h.ii.iili  I  wiiH  to  be  of  no  account,  for,  indeed,  it  was  mainly  for  the 
•  n.ilii.  Ill  llinse  of  indifferent  characters,  and  whose  weakness  and 
■    M.iiiii.il  iiilinuiti(;B  led  them  into  temptation,  and  inevitable  punish- 

■  III.  I.I  .mil  thrtgrac(s  that  our  present  undertaking  was  attempted. 
AI.HM  ihtiiti  wenj  who  were  without  funds  to  purchase  the  materials 

•  i..i  .  .iii\iiiK  iitit  their  designs,  and  as  it  would  have  been  mistaken 

•  l.iinliii ....  hi  allnnl  jiecuniary  assistance  to  those  whose  worst  enemies 

•  tv«  i«.  ilu  iiimilveH,  a  uniform  system  was  adopted  of  giving  orders  on 
'  h.i.li  .11.1  .i|ih:  ill  Ihn  city  through  the  treasurer,  by  which  means  the 

i..|uiiiil  iu.iIijiIuIh  were?  delivered  to  the  men  in  barracks,  thereby 
.  .niiu^   ihiiii  u  lung  walk,  and  keeping  the  weak  from  temptation. 

•  \ii.l  III  If.  hil  iiH  express  our  thanks  to  the  tradesmen  who  have  so 

•  \ulhu>;l.\  iiMrtiHleili  to  all  the  committee  we  are  indebted  for  their 
••  .(  ..i.i.iiirr. ,  tiiu'h  uHHiHtiince  has  only  been  made  use  of  by  a  com- 

I'.ii.iiUiU   tiiii.ill  iHnlinn  of  the  exhibitors,  and  to  those  who  have 

■  \.  Ml  kid  wiihiiul  It  iin  small  credit  is  due,  as  many  have  worked 
"  uuU  iiiihih  K  III  tiHiJH,  which  has  rendered  their  labours  all  the  more 
'•  I..I.MII.IIU..  Kill-  hi*  it  Inmi  us  to  disparage  those  who  have  obtained 
••  .1  .1  .i.iiui-. ,  .ill  Uiwv  wiuked  with  ready  zeal ;  all  have  been  animated 
••  hs  ilii  iKhiio  lo  uphold  the  credit  of  their  regiment;  and  it  is  no 
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"nuill  gratification  to  reflect,  that.  limited  as  our  time  has  been,  in  no 
**friy  has  the  diBcipline  of  the  regiment  been  relaxed ;  on  no  account 
**  his  working  for  the  Exhibition  been  put  forward  as  a  plea  for  exempt 
'tioQ  from  military  duties.  That  success  has  attended  the  Exhibition, 
"JBDOwan  indisputable  fact ;  it  has  realised  sufficient,  if  not  more, 
"than  will  pay  all  expenses,  and,  therefore,  cverj' encouragement  is 
••given  to  other  regiments  to  have  similar  Exhibitions.  We  trust  that 
*  nch  will  be  the  case,  as  they  will  repay  not  only  the  exhibitoi's  for 
"  their  labour,  but  the  visitors  by  the  instruction  and  pleasure  they 
"will  derive  from  attending  them." 

Not  long  after  the  termination  of  the  Exhibition  of  the  12th  Hegi- 
nent  at  Dublin,  the  following  paragraph  appeared  in  the  naval  and 
Biiitarv  intelligence  of  the  I'imcs,  by  which  it  will  be  seen,  that  the 
example  8hown  on  that  occasion,  has  already  attracted  considerable 
ittoition  in  other  military  quarters : — 

**Thc  success  which  has  attended  the  Exhibition  of  the  12th  Regi- 
"ment  at  Dublin,  has  induced  the  authorities  at  Aldershott  to  institute 
^^arimilar  project,  in  order  that  the  troops  may  have  some  profitable 
"occupation  during  their  spare  hours,  as  well  as  to  afford  them  an 
"opportunity  of  displaying  their  abilities  in  inventing  and  making 
'articlefl,  which  will  be  both  serviceable  to  the  purchaser,  and  remu- 
"nerative  to  the  maker. 

"  The  principle  object  in  view,  however,  is  to  lessen  the  amount 

"of  crime.    The  project  is  heartily  entered  into  by  the  officora,  and 

"there  is  not  the  least  doubt  that  it  will  prove  quite  as  successful  as 

"that  at  Dublin.     Several  meetings  have  been  held  during  the  present 

"  week,  at  which  it  was  decided  that  the  officers  commanding  such 

"regiments,  coq>s,  and  departments,  as  may  be  willing  to  take  part 

"id  the    Exhibition,    be    the    members,   and  form  a  general  com- 

"mittee.     Lieut.  Gen.  Sir  J.  L.  Penncfather,  K.C.B.,  has  consented 

"to  be  president,    and  general   officers  commanding  brigades  Vice- 

"Ptesidcnts.    Liout.-Col.  the  lion.  II.  Clifford,  ©.C.A.Q.M.G.,  Lieut.- 

"Col.  Lennox,  CCD.A.Q.M.Cr.,  and  Major  Ha mmerslcy.  Director  of 

"Gymnastics,  were  api»ointod  Secretaries  and  Capt.  Maclean,  Brigade 

"Major   1st.   Brigjido,   and   Capt.    Lockhart,  D.A.A.CI.,    Treasurers. 

"Every  regiment  taking  part  in  the  exhibition  will  be  regulated  by 

"a  court  formed  among  themnolves,  who  are  to  make  their  own  neces- 

"sary  arrangements  uiidrr  the  direction  of  their  commanding  officer, 

**m  such  a  manner  as  he  sliall  see  lit.     Each  regiment  will  have  to 

"find  such  tools  as  maybe  required  by  the  non-commissioned  officers 

"and  men.    It  was  also  decided  that  if  any  regiment  now  quartered 

"  at  AMorshott,  should  be  nr<lored  awa}'  before  the  Exhibition  was 

"opened,  thoy  should  still  have  a  right  to  send  articles  to  be  ex- 

"hibited.     The  privilege  of  making  and  shewing  things  will  not  bo 

"  confined  to  any  particular  class  of  the  military,  but  will  be  ojKm  to 

"officers,  non-commissioned  officers,  and  men  of  all  ranks,  as  well  as 

"  their  wives  and  children.     Th(?  articles  proj»o6ed  to  be  exhibited  will 

"come   under  the   following    lieads :— Painting,  drawing,  and  pho- 

"  tography.    Carving,  cabinet-making,  and  carpenters'  work.    Military 

"  CDgiueexingy    iiibt rumen ts,  accoutrements,   and  equipments.     Ar* 
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"  mourer's  and  smiths*  work.  Leather-work,  and  needlework,  and 
"  clothwork.  A  space  will  be  set  apart  for  the  exhibition  of  articles 
"  collected  by  oflScers,  non-commissioned  officers,  and  men  duriug  the 
''  course  of  their  ser\ace  in  different  parts  of  the  world.  The  Exhi- 
"  bition  will  be  open  in  June  next,  and  when  the  proceedings  are 
"  more  developed,  the  committee  will  decide  how  long  it  shall  re- 
"  main  open.  The  proceedings  are  sanctioned  by  His  Koyal  Iligh- 
"  ness  the  Commander-in-Chief,  and  the  Exhibition  will  take  place  iu 
"  the  Club-house." 

In  concluding  this  paper,  it  may,  perhaps,  not  be  out  of  place  to 
offer  a  few  observations  on  the  importance  of  the  general  application 
of  education  to  the  soldier,  forming  as  it  does,  the  grand  means  by 
which  the  human  mind  may  be  ennobled.  Without  it,  we  find  men 
shrouded  in  ignorance  which,  when  their  passions  are  excited,  renders 
them  prone  to,  and  capable  of,  committing  any  crime.  Nature  is, 
unfortunately,  attended  by  evil  as  well  as  good  propensities,  and  often 
we  find  the  former  predominate  most  fearfully  over  the  latter.  We 
need  not  confine  our  observations  to  any  isolated  class  in  any  climate 
or  district  of  the  globe ;  evil  is  sure  to  exist  everywhere,  whether  it 
be  in  countries  enjoying  the  best  laws  and  privileges,  or  in  the 
resorts  of  savages  of  the  most  degraded  and  repulsive  habits.  But 
still  the  evil  if  not  totally  eradicated,  will  be  greatly  modified  by  the 
influence  of  education.  We  need  merely  to  observe  the  grand  and 
astonishing  effects  produced  in  our  own  country,  where  innumerable 
Institutes  exist,  pouring  forth  learning  and  improvement  through  a 
thousand  streams,  and  diffusing  their  infiuence  over  the  remotest 
regions  of  the  world. 

Now  when  we  speak  of  education  in  its  general  and  widest  sense, 
we  do  not  restrict  our  attention  to  the  instruction  dispensed  within  the 
walls  of  a  college,  or  the  information  disseminated  tnrough  a  country 
by  the  influence  of  literature.  Education  takes  a  more  comprehensive 
range,  and  signifies  the  moral  culture  of  the  mind,  and  a  judicious 
application  of  the  means  best  calculated  to  occupy  our  mental  and 
physical  powers,  in  such  a  manner  as  to  be  conducive  to  our  own  im- 
provement, and  make  us  capable  of  regarding  the  welfare  of  our 
fellow-creatures. 

The  man  of  classical  erudition  and  nice  discernment,  is  capable  by 
his  own  exertions,  of  pursuing  occupations  agreeable  to  his  own  taste, 
and  without  which  he  is  lost  to  himself  and  all  around  him.  But  there 
are  other  classes  of  the  community  who,  in  their  peculiar  sphere,  are 
as  indispensable  to  the  general  commonwealth  as  the  highest  and  best 
instructed  in  the  land. 

I  believe,  if  I  have  not  been  wrongly  informed,  that  the  scientific  and 
amusing  game  of  chess  was  originally  invented  by  a  philosopher,  under 
the  impression  that  he  could  inculcate  on  the  mind  of  his  emperor,  who 
was  a  tyrant,  the  grand  moral  fact  that  his  own  safety  depended  as 
much  upon  the  lowest  subject  in  his  reahn,  as  upon  those  iu  a  more 
exalted  position ;  and  there  are  few  military  men,  being  chess-players, 
who  are  not  aware  that  the  king  must  become  check-mated  by  the 
neglect  and  consequent  loss  of  the  pawns. 
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The  inference  to  be  deduced  from  the  above  must  be  self-evident  to 
all  who  hear  mc  to-night.  The  meanest  subject  in  our  land  has 
a  position  as  well  as  ihe]  most  noble  and  learned.  In  fact,  were 
it  not  for  the  lower  classes  of  society,  what  would  be  the  value  of  the 
highest? 

The  main  strength  of  a  nation  depends  upon  the  mass,  as  the  chief 
soooess  of  an  army  depends  upon  its  subordinates.  Generals  may  be 
qualified  to  command,  plan  mighty  exploits,  and  gain  splendid  victories, 
bat  of  what  use  would  be  their  qualifications  without  the  materials  for 
the  accomplishment  of  their  projects  ? 

Then  does  it  not  seem  evident  to  all  thinking  men  that  every  effort 
should  be  directed  to  the  improvement  of  those  upon  whom  so  much 
depends  ?  Is  it  not  feasible  to  expect  that  they  will  more  effectually 
ana  promptly  perform  their  duties,  when  they  fiiid  themselves  regarded 
with  interest  and  respect  ? 

When  a  soldier  finds  himself  treated  with  philanthropy  instead 
of  being  merely  placed  on  a  footing  with  an  automaton,  he  will  inmie- 
diately  begin  to  respect  himself,  and,  as  a  natural  consequence,  will 
esteem  those  whom  he  considers  well-disposed  towards  lum.  When 
iku  self-respect  therefore  is  once  inspired  and  established  in  the  breast 
of  a  soldier,  he  may  be  considered  on  the  eve  of  a  grand  moral  revolu- 
tion, and  there  is  no  sacrifice  too  great  for  a  brave  man  to  encounter, 
when  he  finds  his  character  at  stale. 

The  practicability  and  usefulness  of  periodical  industrial  exhibitions 
in  the  army  will  diminish  idleness  by  encouraging  industry,  they  will 
revive  and  strengthen  the  dormant  talent  of  the  soldier,  and  it  is 
hoped  that  they  will  enable  him  usefully  to  employ  his  leisure  hours 
whilst  in  the  service  of  his  country,  and,  should  it  so  happen,  as 
unfortunately  it  often  does,  that  he  should  through  any  circumstance 
become  disqualified  to  perform  the  functions  of  a  soldier,  he  can  then 
fall  back  upon  his  former  occupation,  which  he  thus  will  not  have 
neglected,  or  by  the  agency  of  such  Exhibitions  he  will  have  acquired 
some  trade  which  will  thus  enable  him  to  cam  his  own  living,  and 
mvoid  the  deplorable  condition  of  being  a  burden  to  lumsclf  and  all 
aiound  him,  or  dependent  upon  such  a  pension  as  is  totally  inadequate 
to  provide  the  necessaries  of  life. 

m  the  event  of  the  establisliment  of  Regimental  Industrial  Exhibitions, 
let  us  hope  that  the  objects  aimed  at  will  l)e  fully  gained,  amongst 
which  not  the  least  important,  will  be  the  amusement  and  instruction 
of  the  soldier,  the  means  of  giving  him  useful  and  suitable  employ- 
ment during  liis  leisure  hours  and  the  cousequont  decrease  of  crime  ; 
and  thus  the  morale  and  efficiency  of  oiu*  army  caimot  faU  to  be 
considerably  improved. 

The  Chairman  :  Though  there  are  but  few  members  present,  I  hope  we  sliall 
have  a  discutfMon  upon  this  Tcrj  interesting  paper,  or  if  any  gentleman  has  any  re- 
marks to  make,  we  shall  bo  rery  glad  to  hear  them. 

Commander  Colomb,  B.N. :  I  cannot  help  regretting  that  my  friend,  Captain 
Bolton  has  not  a  larj^r  audience  io  liear  the  Tcry  interesting  paper  wliich  he  has 
read  to  us.  I  am  qmto  sure  that  the  loss  is  on  the  side  of  those  who  have  stayed 
away.  For  a  nayal  officer  to  propose  making  any  remarks  upon  the  subject  of  Army 
InduBtrial  Exhibitions  may  appear  a  little  out  of  place ;  but  I  am  one  of  those  who 
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tbink  nothing  is  out  of  place  where  one  can  gain  knowledge  :  and  the  knowledge  of 
dealing  with  men  and  keeping  up  discipline,  whether  it  be  in  ships  or  among  troops 
on  shore,  comes  to  very  nearly  the  same  thing  in  the  end.    Men  are  the  same,  whether 
they  wear  blue  or  red  coats,  and  the  mode  of  dealing  with  them  must  be  nearly  the 
same.    So  far  aa  the  subject  of  Industrial  Exhibitions  concerns  the  navy,  there  is 
very  little  to  be  said,  because  the  want  of  space  on  board  ship,  does  not  allow  the  men 
to  put  any  trade  in  force,  and  very  few  of  our  blue-jackets  coming  into  the  service  as 
boys,  know  any  trade  or  haye  been  brought  up  in  any.    Still  there  are  a  great  many 
other  ways  in  which  our  sailors  could  oe  employed.    I  do  not  think  th^  sufficient 
care  is  taken  to  employ  our  blue-jackets  in  their  leisure  hours.     If  we  go  round 
the  lower  deck  of  any  of  our  line-of-battle  ships,  or  iron-clad  ships,  we  find  the 
watch  below,  as  a  rule,  asleep ;  and  on  board  most  ships,  that  is  the  ordinary  em- 
ployment  of  the  British  sailor  in  his  watch  below.     It  is  called  the  necessity  of  the 
case ;  and  it  is  a  necessity,  because  I  beUeye  sufficient  effort  is  not  made  to  remoTe 
that  necessity.    When  this  blue-jacket,  who  spends  his  watch  below  asleep,  gets  on 
shore,  from  mere  yacancy  of  mind  he  goes  into  the  grog-shop  ;  and  the  result  is  that 
his  leaye  is  broken  in  the  morning.    When  I  was  at  Devonport,  I  saw  some  efforts 
made  in  the  way  of  supplying,  or  rather  of  filling  the  yacancy  in  the  leisure  hour  of  the 
blue-jacket  in  the  shape  of  lectures,  concerts  and  theatricals,  and  matters  of  that  sort. 
In  the  gunnery  ship  at  Plymouth,  the  Camhridgey  they  have  either  a  play,  or  a  con- 
cert, or  some  amusement  that  kind,  I  think  once  a  fortnight.    The  consequence  is, 
they  really  find  that  crime  is  diminished.    There  is  no  difficulty  in  keeping  the  men  in  a 
proper  state  of  discipline.    Indeed,  they  almost  keep  them  themselves  so,  simply 
because  their  vacant  hours  are  employed ;  and  if  tneir  vacant  hours  are  not  em- 
ployed in  something  intellectual,  or  in  something  above  the  beast,  the  beast  will 
break  out.    I  wrote  to  an  officer  of  the  Marine  Artillery  upon  this  subiect  a  little 
time  ago,  knowing  that  something  had  been  done  there  in  the  way  of  employing  their 
leisure  hours  with  the  view  of  reducing  crime  and  absenteeism.    The  head-quarters 
of  the  Artillery  are  at  Fort  Cumberland,  about  three  miles  from  Portsmouth.     The 
amount  of  absenteeism  among  the  men  was,  for  that  reason,  perfectly  heart-breaking ; 
the  colonel-commanding  and  the  officers  could  do  nothing  with  it.    At  last  they 
determined  to  give  the  men  something  to  do,  something  to  keep  them  employed. 
I  will  just  read  you  an  account  of  what  has  been  done : — 

JExtractfrom  Letter. 

"  I  cannot  at  such  short  notice  give  you  all  the  precise  facts  connected  with  the 
effect  of  the  theatre,  but  it  has  now  been  established  since  November,  and  continues 
performances  almost  weekly — a  drama  and  farce  (new).  The  accommodation  was 
so  bad  that  only  about  one-third  of  the  gunners  and  non-commissioned  officers  at 
head-quarters  could  be  accommodated.  The  house  has  been  full  to  overflowing  each 
night,  and  the  niunber  of  absentees  more  than  one-third  less  than  last  year,  that  is, 
for  nine  men  absent  from  tattoo,  now  read  five  or  six ;  on  theatre  nights,  generally 
'  all  present.'  Concerts  have  also  been  established  which  have  raised  the  amusements, 
skittle-alleys,  a  biUiard-table  for  the  non-commissioned  officers,  a  recreation-room 
for  non-commissioned  officers  and  men,  in  which  bagatelle-boards,  draughts  and 
chess  are  at  their  service — are  always  full.  This  has  all  combined,  together  with  a 
Regimental  Police,  to  reduce  the  number  of  absentees  to  about  one-half. 

**  There  has  not  been  a  Regimental  Court-martial  held  since  November. 

"  The  *  Absentee  List'  is  confined  now  to  a  certain  few  men,  who  are  irregular  and 
always  will  be :  if  these  60  or  70  men  were  got  rid  of  we  should  hardly  ever  have 
any  defaulters  at  all,  as  the  bulk  of  the  men  remain  in  barracks,  or  at  all  events  do 
not  go  into  the  town  in  the  evenings.     The  places  of  amusement  are  always  full. 

"  I  think  from  my  experience,  about  one-third  of  the  men  (soldiers)  are  perfectly 
steady,  with  pursuits  of  their  own  which  keep  them  straight,  one-third  are  men  who 
require  to  be  amused  and  employed  to  keep  them  perfectly  regular ;  and  one-third  are 
men  of  vicious  and  idle  propensities  whom  nothing  but  fear  of  punishment  will  keep 
out  of  the  defaulter's  book.  Now  these  last  mentioned,  have  acquired  habits  of  irre- 
gularis, as  recruits,  from  a  want  of  employment  and  amusement,  and  hence  fall 
from  the  second  to  the  third  grade. 
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"Oftlie  claos  of  men  who  join  us,  I  put  down  one-third  of  them  as  naturally 
•tetdj  from  their  indiyidual  characters ;  the  other  two-thirds,  ordinary  mortals, 
cuilj  led  to  good  or  evil,  and  if  not  looked  after  and  given  something  to  Keep  them 
in  bimcks,  half  of  these  will  go  to  the  bad  and  become  irregular  men.  I  am  sure 
that  tmaaements  and  employments,  to  make  barrack  life  moreliomelj,  would,  if  pro- 
perty and  carefully  conducted,  abolish  the  crimes  of  absence,  drunkenness,  and 
enuequrat  insubordination ;  and  the  continental  system  with  regard  to  garrison 
towns,  would  give  a  bettor  tone  to  the  arm^  generally.  Their  mental  condition 
vonid  be  improved  in  the  same  ratio  as  their  physical  condition.  The  want  of 
•ttention  to  tnese  two  things,  ruin  large  numbers  of  our  men— 'I  mean  the  British 
•oldiay.'* 

I  have  very  little  more  to  say.  It  may  be  thought  perhaps,  that  this  does  not 
bear  upon  the  point.  But  I  think  it  does,  because  Captain  Bolton  at  the  end  of 
hii  paper  touched  upon  the  general  question ;  and  the  general  question  is  the 
cmptoyment  of  the  British  sailor  and  the  British  soldier  in  his  leisure-hours.  I 
think  Captain  Bolton  has  brought  forward  the  very  best  mode  of  employing  them 
tint  I  have  ever  heard  of. 

The  Chaibman  :  I  quite  concur  in  die  importance  of  Captain  Bolton^s  paper,  and 
I  do  not  think  anybody  could  take  exception  to  Captain  Colomb's  remarks,  on  the 
ponnd  of  their  inapplicability.    With  regard  to  the  sovemment  of  men,  it  is  most 
mportant  that  it  snould  be,  as  other  Uungs  are,  reduced  to  a  science.    I  am  not 
pnpared  to  go  with  Captain  Colomb  to  the  extent  he  does,  with  respect  to  the 
mpoisibility  of  organising  any  scheme  for  the  employment  of  men  in  the  navy.     I 
m  nre,  as  he  has  stated,  and  aa  Captain  Bolton  has  suggested,  there  is  a  far  superior 
v»y  of  employing  their  minds  than  by  mere  theatric^.    Apcut  from  any  higher 
giound  of  objection,  there  is  this  simple  one,  that  theatricals  only  occupy  tlie  mindsi 
of  the  people  during  the  performance,  except  those  who  have  to  sustain  the  charoc- 
ten^    Captain  Bolton's  plan  embraces  every  man  that  chooses  to  come  forward, 
vhieh  is  very  important.    When  I  look  back  to  the  early  days  of  the  navy,  I 
nnember  that  the  importance  of  occupying  men's  minds  was  quite  recognised  by 
the  old  school  of  officers.    But  their  expression  was,  "  Keep  the  devil  out  of  their 
ninds ;"  and  the  way  they  set  about  it  was  to  put  the  men  to  underrun  cables,  clear 
Htirse,  and  holystone  decks  on  Sundays,  leaving  no  resource  for  the  week-days.    It  has 
been  well  said  by  a  philosopher,  who  has  left  his  mark  upon  his  age — perhaps  no 
nore  indelible  mark  has  been  left  upon  his  age  than  by  him — that  tiie  only  way  of 
fitting  rid  of  a  wrong  habit  is  by  "  the  expulsive  energy  of  a  new  affection."     This 
u in  some  measure  what  has  been  suggested  by  CaptainBolton.     Any  g}'mnastic8  of 
the  mind  arc  important,  particularly  when  they  keep  men  engaged,  fill  up  a  vacuum, 
tnd  prevent  a  recurrence  to  bad  habits.     Sin  thought  over,  would  find  its  execution  ; 
•oour  men  break  out  of  barracks  and  get  out  of  their  ships.     It  is  more  important, 
BOW  that  war  is  made  a  science,  not  to  nave  men  who  are  only  food  for  powder.     We 
nrntt  have  men  that  are  intelligent  enough  to  use  the  weapons  put  into  their  hands. 
This  is  the  kind  of  education  that  is  desirable.     Men  thus  tramed  will  be  not  only 
more  skilled  in  the  use  of  their  weapons,  but  they  will  be  better  qualified  to  provide 
for  themselves  and  protect  themselves  against  the  inclemency  of  the  weather.     ITie 
manifest  consequence  being  that  they  suffer  very  grievously,  because  they  do  not 
possess  the  most  ordinor}'  and  trivial  kind  of  information  to  enable  them  to  select 
ground  for  encamping,  or  to  form  trenches  to  carry  off  the  water — things  that  would 
suggest  themselves  at  once  to  trained   minds.     I  have  pleasure  in  renewing  my 
acquaintance  with  the  12tli.     I  was  very  much  struck  with  the  characteristic  difference 
between  the  12tli  Regiment  and  some  other  regiments  that  I  met.     I  took  one  wing  of 
that  regiment  to  the  Cape  of  Good  Hope  in  1851,  and  I  have  a  very  agreeable  reminis- 
cence of  the  officers.   Another  thing  wnich  struck  me  was  that  my  men  at  once  fell  into 
a  brotherly  kind  of  communication  with  the  soldiers.  With  the  men  of  other  reginieiit> 
that  I  have  embarked,  my  men  would  not  associate  at  all.     They  looked  upon  them  ax 
inferior  people.     Now,  I  contend  it  would  be  for  the  interest  and  for  the  economy  of  the 
eountrr  if  the  status  of  the  soldier  and  sailor  were  raised.     A  higher  cIosh  of  men 
would  come  into  the  service,  and  you  would  find  that  a  lesser  number  of  men  would 
do  the  work  now  required.    We  should  have  less  crimo.    A  number  of  the  men  now 
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spend  half  their  life  in  hospital  from  dissipation,  or  under  punishment,  bo  that  jcfa 
have  to  strike  off  a  large  per  centage  from  the  effective  force  of  the  army  and 
nayj  because  of  this.  Get  rid  of  that  eyil,  and  then  you  mi^ht  have  a  smaller  foioe 
and  yet  a  more  effective  one.  Sailors,  arising  out  of  the  circumstances  that  tl^y 
have  to  make  their  own  clothes,  are  more  skified  than  soldiers  are.  There  are  B<Hiie 
idle  ones  who  will  not  do  that,  but  pay  others  to  do  it  for  them.  I  remember  some 
years  ago  we  captured  a  slaver  on  the  coast  of  Africa.  We  had  to  go  down  to  tiie 
Cape,  where,  it  being  winter,  it  was  very  cold.  All  these  slaves  were  naked,  male 
and  female.  The  vessel  was  not  seaworthy ;  what  was  to  be  done  in  the  matter  ?  We 
must  clothe  them.  We  got  the  hands  up,  and  the  stuff  from  below ;  the  fellows  sat  to 
work,  cut  up  the  materials,  and  in  a  very  short  time  they  made  the  clothes.  How 
these  poor  creatures  would  have  suffered  if  the  men  had  said,  "  We  can't  do  any- 
thing of  the  kind."  What  a  condition  th^  would  have  been  in.  Just  this  diffieolty 
occurred  in  some  cases  in  the  Crimea.  The  men  were  frost-bitten,  and  afflicted  in 
other  ways,  just  for  the  want  of  a  little  mechanical  knowledge,  which,  aco<»rding  to 
this  proposition  of  Captain  Bolton's,  would  be  systematically  introduced  into  the 
army.  It  is  also  an  important  consideration,  now  that  we  are  enlisting  for  a  short 
term  of  service — ten  years'  men.  Men,  in  many  instances,  from  the  loss  of  a  thumb, 
or  the  loss  of  a  finger,  have  become  disqualified  for  the  service,  and  not  having  been 
brought  up  to  a  trade  are  thrown  out  of  work,  and  have  only  their  pension  of  six 
pence  or  less  to  live  on.  There  is  no  doubt  if  these  men  were  to  acquire  trades,  or 
were  to  keep  up  the  trades  they  had  once  learned,  that  they  would  have  no  difficulty 
in  finding  employment.  We  are  much  indebted  ;  indeed  the  whole  army  and  navy 
are  indebted  to  Captain  Bolton  for  this  paper.  I  am  happy  to  say  that,  notwith- 
standing the  small  number  present,  the  paper  will  receive  considerable  cuneney  in 
our  Journal.  The  meeting  will  allow  me  to  return  our  thanks  to  Captain  Bolton  for 
the  interest,  and  for  the  instruction,  ho  has  afforded,  and  the  new  ideas  he  has  con- 
veyed by  this  useful  paper. 

Captain  Bolton  :  I  wish  to  be  allowed  to  remark  that  the  merit  of  the  scheme 
is  not  due  to  me.  I  was  merely  a  willing  assistant  in  carrying  it  out.  The  idea 
originated  with  Colonel  Fonsonby,  and  it  was  worked  out  imder  his  immediate 
supervision  ;  therefore,  the  whole  merit  of  the  scheme,  together  with  all  the  suggesfciims, 
properly  belong  to  that  gallant  officer. 
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SPITHEAD  AND  HARBOUR  DEFENCE. 
Bt  Captain  II.  \V.  Tvlkr,  R.E.,  Piiiilway  Dei>artmont,  Board  of  Triuk\ 

The  defence  of  harbours  and  roadsteads  on  a  large  scale  is  almost  a 
'^^  branch  of  engineering  scieuc-e.  The  degi'ce  of  ju'otection  that  is 
"Pquired  in  the  present  day  against  naval  attacks  is  so  different  from 
▼alt  was  sufficient  only  a  few  years  ago,  that  we  have  no  authoiitierf 
to  consult,  no  ndes  for  our  guidance,  and  but  few  precedents  for  con- 
voL.  vni«  L 
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sideration.     The  application  of  steam  has  rendered  vessels  of  war  in- 
dependent of  wind  and  tide ;  and  the  addition  of  armour-plates  has 
necessitated  the  employment  of  more  powerful  gims,  both  on  board 
ship  and  in  coast  defences.     An  overwhelming  naval  force  may  no^v 
bo  concentrnted  without  notice  upon  any  given  point  of  attack,  in 
accordance  with  arrangements  previously  made,  with  almost  a  cer- 
tainty that  every  vessel,  from  whatever  station,  wiD  reach  the  rendez- 
vous at  the  appointed  time.    It  will  henceforth  be  more  easy  to  carry 
out  sudden  and  combined  attacks  by  sea  than  on  land;  and  when 
military  operations  are  conducted  in  the  neighbourhood  of  great  rivere, 
the  possession  of  vessels  of  war  for  navigating  those  rivers  will,  as 
has  been  strikingly  demonstrated  in  the  course  of  the  American  civil 
war,  be  of  paramount  importance  to  sucoess. 

The  nation  has  seen  these  tendencies,  and  our  noble  and  far-sighted 
Premier,  combining  the  wisdom  of  ago  with  the  vigour  of  youth,  haB 
Beized  the  opportunity.     Rising  above  party  feelings,  in  opposition  t  o 
some  of  his  former  adherents,  and  doing  the  work  of  his  political  op- 
l)onents  in  a  true  consei-vative  spirit,  he  has  already  effected  whzM>^ 
would  have  been  thought  impossible  not  many  years  ago.    Throug"!* 
his  influence,  and  with  the  assistance  of  many  whom  we  have  tl&  <3 
honour  of   seeing  here  this  evening,  the  country  in  general  is,  ans 
regards  its  principal  points,   assuming  a   respectable    condition  o^ 
defence ;  and  it  is  from  no  fault  of  his  that  this  has  not  been  don^^ 
more  effectually.     Lord  Palmerston  has,  himself,  been  a  consister^'t 
advocate  throughout  for  the  defence  from  the  sea  of  our  chief  navrs-l^ 
arsenal    and  principal    roadstead.      If  we    should  unfortunately  L^^ 
dragged  into  war  \vith  any  great  naval  power  during  the  preser^- 1 
year,  we  shall  have  to  blame  his  opponents  in  this  matter  only,  for  it:  ^ 
hazardous  condition.     Strange  it  is,  neveiiheless,  after  all  the  laboi:"^  i* 
and  money  that  have  been  expended  in  other  quarters,  that  the  watci'^ 
of  ISpitliead  and  the  harbour  of  Portsmouth  should  still  be  absolute)  J>' 
without  any  special  and  sufficient  means  of  protection,  either  froi  i^ 
direct  attack  or  from  distant  bombardment.     But  that  beuig  so,  I  ha^^^• 
thought  that  an  evening  at  this  Institution  could  hardly  be  betted* 
bestowed  than  in  a  discussion  upon  the  means  that  are  best  adapted 
for  their  defence.    Tliis  subject  combines  naval  and  militaiy  considera- 
tions of  great  ini|)ortance,  including  on  the  one  hand  various  questions 
as  to  the  future  of  naval  operations  in  the  attack,  and  on  the  otlier  the 
means  generally  that  should  be  employed  for  the  defence  of  coasts, 
harbours,  and  roadsteads. 

I  need  only  refer  veiy  briefly  in  this  theatre,  to  the  importance  of 
Portsmouth  and  Spithead  with  reference  to  future  operations  in  times 
of  war. 

The  land  fortifications,  the  harbour,  the  dockyard  and  arsenal,  and 
the  magniiicent  roadstead  which  lies  between  the  Isle  of  Wight  and 
the  southern  coast  of  England,  and  above  all  their  Bituation,  midway 
uj^)on  that  coast,  combine  to  form  the  most  impoiiant  strategical  ]x>8i- 
tiou  which  we  iwssess.  An  army  landing  east  or  west  of  it  to  maix^h 
(m  the  metropolis,  would  be  thn^atened  by  its  garrison  in  fiank,  and  any 
hostUe  naval  expedition  for  disembarking  in  its  mnghbourhood  wo\iid 
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be  taken  in  flank  in  like  manuor  by  such  vessels  as  might  be  available 
in  the  roadstead ;  and  the  two  means  of  entrance  and  exit  which  it 
possesses — by  the  Needles  on  the  west,  and  Spithcad  on  the  east — 
would  enable  them  to  operate  in  either  direction,  as  might  bo  required. 
In  former  wars,  the  anchorage  at  Spithcad  wjis  at  all  tunes  a  secure 
isylnm,  in  w^hich  our  men-of-war  could  take  in  provisions,  stores,  and 
monitions,  without  the  delay  of  going  into  Portsmouth  harboui*,  and 
in  which  our  merchantmen  could  collect  in  convoys,  and  whence  they 
could  depart  under  escort.  In  future  wars,  this  asylum  will  be  still 
more  required,  for  our  magnificent  ilcots  of  ocean  steamers ;  for  a 
vastly  greater  number  of  larger  merchantmen,  whose  sails  whiten  every 
sea,  or  whose  funnels  blacken  every  atmosphere ;  and  for  the  more 
complicated  as  well  as  more  powerful  war  steamers  which  are  re- 
placing the  old  linei*s.  The  sooner  these  can  get  their  supplies  of  coals, 
repair  damages,  refix  loosened  b(jlts  and  armour-plates,  and  refit  de- 
langed  machineiy,  the  greater  the  number  that  will  be  always  fit  for 
service ;.  or  in  other  words,  the  gi'cater  will  be  the  strength  of  our 
fleet  For  these  and  other  reasons, — for  the  safety  of  commercial 
vessels, — as  a  refuge  for  disabled  men-of-war, — for  rapidity  of  coaling, 
nfitting,aud  repairing, — for  taking  in  provisions  and  munitions, — for  the 
•a^cty  of  the  dockyard  and  its  stores, — for  that  of  the  stores  lying  at 
Spithcad  in  readiness  for  our  men-of-war, — in  fine,  to  protect  the  road- 
stead from  direct  attack,  and  the  dockyard  from  bombardment,  at  the 
same  time  that  the  utmost  faciHties  are  afforded  for  ingress  and  egress, 
-;-two  things  are  required :  Istly.  The  entrance  to  Spithcad  must  at  all 
times  be  denied  to  an  enemy.  2ndly.  There  ought  to  be  no  unavoidable 
<>bfltruction  in  the  way  of  our  own  or  friendly  vessels.  It  will,  mdeed, 
le  of  more  importance  to  give  eveiy  possible  faciUty  of  ingi*ess  and 
<?pe88  to  the  different  classes  of  vessels  during  war  than  in  a  time  of 
peace.  Obstructions  would  now  cause  delay  only,  and  be  in  most 
cwes  of  comparatively  small  importance;  but  in  time  of  war  they 
j^ht  render  disabled  vessels  more  liable  to  capture  or  destruction,  by 
'Qcreasing  the  chfliculties  in  the  way  of  their  reaching  a  place  of 
■afety;  or  they  might  prevent  our  own  vessels  from  assuming  the  of- 
fensive with  sufficient  rapidity  at  the  proper  moment,  or  might  of 
themselves  be  sources  of  danger. 

The  problem  to  be  solved  may  be  thus  stated : — How  can  we  best 
ieep  our  enemies  out,  without  offering  obstacles  to  the  entrance  of 
our  friends  .'  And  there  is  a  further  problem  which  may  be  advanced 
at  the  same  time,  though  somewhat  prematurely.  How  can  we  best 
secure  the  capture  or  destruction  of  any  enemies'  vessels  which  may 
gain  an  entrance  by  stratagem  or  otherwise,  with  the  least  risk  to  our 
own  vessels  lying  in  the  roadstead  ?  • 

There  are  three  passages  by  which  a  hostile  fieet  might  attempt  to 
force  an  entrance : — lstl3\  liy  the  Needh's*  passage,  the  channel  of 
which  is  about  1,000  yards  broad  near  Ilurst  Castle.  2ndly.  By  the 
main  channel  into  Spithcad,  which  is  about  1,200  yards  wide  near  the 
Wanier  Light,  and  1,800  yanls  wide  opjM)site  No- Man's- Land.  3rdly. 
By  tlrKitiug  over  i\w  Horse  Sand  at  high  water,  where  the  passage  is 
3t600  yan&  wide  between  the  Horse  Elbow  Buoy  and  the  Langston 
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Bar,  aud  the  same  distance  between  the  Horse  Buoy  and  the  forts  on 
the  main  land.  And  no  mode  of  defence  can  be  considered  to  be 
perfect  which  does  not  provide  against  all  these  modes  of  attack. 

There  are  also  many  means  of  defencejTapplicable  to  different  sites 
and  different  circumstances,  such  as — 1.  Forts  and  batteries,  where 
foundations  can  be  obtained  for  them  at  a  cost  commensurate  with  the 
object  in  view.  2.  Obstructions  more  or  less  pennauently  constnicted, 
of  iron,  stone,  timber,  or  all  combined,  or  of  supken  vessels  filled  with 
stones.  3.  Floating  obstnictions  composed  of  vessels  chained  together, 
and  aimed  with  guns,  so  as  to  act  at  the  same  time  as  floating 
batteries.  4.  Floating  obstructions,  of  iron  and  timber,  or  supported 
by  casks  or  pontoons,  intended  to  stop  an  enemy  by  the  resistance 
which  they  offer,  or  to  delay  him  under  the  fire  of  batteries.  5!  Float- 
ing obstructions  with  a  net  work  of  cords  and  chains,  intended  to  foul 
the  screws  of  the  enemy's  vessels,  and  thus  to  arrest  their  progress. 
6.  Torpedoes,  or  explosive  machines,  either  fired  by  percussion  on  being 
struck  by  a  vessel,  or  fired  from  a  distance  when  the  proper  moment 
arrives.  7.  Floating  batteries,  to  act  as  stationary  forts,  where  founda- 
tions for  the  latter  cannot  be  obtained  at  reasonable  cost,  or  where 
changes  of  position  may  be  desirable.  8.  Floating  batteries  with  a 
moderate  amount  of  mobihty,  capable  of  changing  their  own  position 
during  action,  and  of  moving  to  attack  an  enemy ;  and,  lastly,  what  are 
popularly  termed  steam-rams,  or  vessels  which  are  specially  constructed 
to  crush  the  sides  of  the  enemy's  ships  by  blows  from  their  beaks,  at 
the  same  time  that  they  employ  heavy  guns  against  them  as  oppor- 
tunity offers. 

These  several  devices  are  all  good  under  certain  circumstances,  and 
have  all  been  proposed  for  employment  in  the  defence  of  Spithead,  but 
they  are  not  all  equally  appplicable  to  this  particular  case.  Before 
considering  them  more  in  detail,  I  propose  to  allude  briefly  to  the  opera- 
tions at  Charleston,  which  we  have  all  watched  with  so  much  interest 
during  the  past  year. 

In  the  chart  before  you  (Plate  XII),  I  have  coloured  with  a  dark  blue 
tint  (rippled  in  the  plate)  those  parts  of  the  channel,  the  roadstead,  and  the 
the  sea  outside  it,  wliich  have  a  depth  of  18  feet  and  upwards,  and  with 
red  the  forts  and  the  cit3\  The  distance,  as  you  will  observe,  from  the  bar 
(over  which  there  is  only  1 1  feet  at  low  water)  to  the  city  is  about  4  miles. 
The  entrance,  1 ,040  yards  wide  at  the  narrowest  part  of  the  channel 
between  Morris  Island  and  Sullivan's  Island,  has  been  denied  to  a  com- 
bined naval  and  military  force  for  9  montfis,  and  is  still  impassable  to 
the  best  iron-clad  steamers  that  the  Northern  Government  possesses, 
though  Morris  Island  is  and  has  been  for  some  months  in  Federal 
hands.  ^The  inner  defences,  Fort  Johnson,  Fort  Ripley,  Castle  Pinkney, 
&e.,  have  not  yet  been,  and  do  not  appear  likely  to  be,  called  into  play. 
The  only  Federal  vessel  that  has  ventured  within  700  yards  of  the  Confe- 
derate heavy  guns — the  Keokuk,  was  obliged  to  be  withdrawn  in  a  sink- 
ing condition,  and  afterwards  sank  from  the  effects  of  90  of  their  shot. 
The  tattered  flag  of  Sumter  still  waves  aloft,  though  the  gorge- walls 
on  the  south  of  that  fort,  originally  weak  and  exposed,  have  long  since 
been  pounded  into  brick-dust ;  but  it  still  bids  defiance  to  the  utmost 
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efforts  of  modem  artillerists.  Friend  and  foe  must  alike  admire  the 
gallantry  and  determination  with  which  it  has  been  defended.  The 
defence  of  so  small  a  fort  for  so  great  a  length  of  time,  and  under 
B«ch  a  bombardment,  has  no  parallel  in  history.  It  is  said  that  15,583 
ihots  were  fired  at  it  up  to  November  last,  of  which  12,302  stnick, 
and  that  the  flag-staff  had  then  been  shot  away  34  times,  but  that 
only  27  of  the  garrison  had  been  killed  and  6  wounded,  which  involved 
in  expenditure  of  45  tims  of  iron  and  3  tons  of  powder  to  each 
casualty. 

We  have  no  good  authentic  intelligence  as  to  the  details  of  the  Con- 
federate arrangements.  It  is  said  that  they  have  constinicted  a  fi*ame- 
work  of  rough  netting,  attached  to  cables,  and  floated  on  casks, 
between  Fort  Sumter  and  Fort  Moultrie,  for  entangling  the  screws 
of  vessels ;  that  they  have  driven  piles  between  Forts  Johnson  and 
Sumter ;  and  that  there  are  other  obstructions  of  a  similar  character 
behind  this  firet  line.  We  have  heard  occasionally  of  the  explosion 
of  torpedoes,  and  of  rafts  aflBxed  to  the  Federal  vessels  as  a  protection 
against  them.  Certain  Confederate  iron-clads  are  reported  also  to  have 
iun  inside  the  obstructions,  ready  to  attack  any  vessel  which  might 
nooeed  in  passing  them,  but  they  do  not  appear  to  have  been  of  a  very 
fonnidablc  character.  One  of  them,  the  "  Atnlanta,"  has  shice  been  sunk 
without  much  difficulty.  The  naval  attack  which  was  made  on  this 
pwtion  on  the  7th  of  April,  1863,  and  from  which  we  may  draw  some 
B^rtant  lessons,  was  conducted  as  follows : — 

In  calm  weather,  which  was  essential  to  the  operations  of  the  unsea- 
turthy  vessels  of  the  assailants,  and  during  the  spring  tides,  which 
give  an  extra  foot  of  water  on  the  bar,  nine  iron-clad  vessels  advanced 
S)  the  main  channel  at  cable  length  distances.     They  were  supported 
Ijrfive  other  gun-boats,  not  protected  by  armour,  kept  fti  reserve  out- 
We  the  bar,  and  were  ordered  to  fire  on  Fort  Sumter  as  soon  as  they 
got  within  range.    The  "  Weehawkcn"  led  the  way,  with  a  raft  attached 
to  her  bows,  to  protect  her  against  torpedoes,  and  to  push  away  other 
^Attractions ;  but  the  raft  got  out  of  order,   and  the  whole  fleet  was 
delayed  for  an  hour,  from  12.30  to  1.30,  at  some'miles  from  the  entrance, 
<fc  this  account.     At  length  they  were  got  in  motion   again ;  they 
ided  Morris  Island,  unopposed  by  batteries  Wagner  and  Bee,  and 
defenders  only  f)pened  their  fire  as  the  '' Weehawken"  came  within 
ige  of  Fort  Sumter  and  Sullivan's  Island  batteries.     The  "  Wee- 
ken"  now  met  with  fresh  disasters.     The  screw  became  entangled 
the  cable  previously  referred  to,  which  stretches  across  the  channel, 
le  got  in  between  Forts   Sumter  and  Moultrie,   followed  by  the 
ler  vessels.    The  '*  Ironsides,**  drifting  with  the  tide,  and  refusing  at 
)w  8|>eed  to  obey  her  rudder,  fell  foul  of  the  "  Catskill,"  and  of  the 
J  Nantucket"  which  followed  her;  and  the  fl(»et  was  exposed  whil(» 
Blus  in  confusion  to  the  fire  of  tlie  Confederates.     The   "Keokuk," 
thich  had  brought  up  the  rear,  advanced  to  within  700  yards  of  Fort 
Jointer,  and  was  only  witlidiawn  in  a  sinking  condition.     The  re- 
naining  vessels,  with  their  turrets  jannned,  or  their  plates  pierced,  or 
heir  machinery  disabled,  retired  in  time  to  avoid  further  disasters  ;  a 
talf-bour*B  engagement  at  the  entrance  of   the  roadstead  having 
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proved  to  be  a  sujBBcient  experiment.  Foi*tunate  it  was  for  them  that 
they  did  not  penetrate  further.  They  liave  not  ventm-ed  now,  in  nine 
months  more  of  the  siege,  after  all  the  bombardment  lo  which  Sumter 
has  since  been  subjected,  and  even  with  Batteries  Wagner  and  Bee  in 
the  hands  of  the  Federals,  to  make  a  second  attempt. 

The  official  reports  which  were  made  by  the  Commanders  of  the 
Monitors  to  Admiral  Dupont  immediately  after  the  failure  of  the 
attack,  and  which  were  submitted  to  Congress  by  Secretaiy  Welles 
during  the  past  month,  establish  conclusively  the  defects  of  these 
vessels,  and  show  that  they  were  quite  incapable  of  resisting  the  fire 
of  the  Confederate  guns. 

The  pilot-houses  were  neither  safe  for  their  inmates,  nor  convenient 
for  observation.  The  turrets  and  port-stoppers  were  damaged  and 
jammed,  and  were  effective  only  in  preventing  tlie  action  of  the 
gunners,  and  the  use  of  the  guns  that  they  were  intended  to  protect. 
Eleven  plates,  each  an  inch  thick,  in  the  turrets,  were  not  proof 
against  11 -inch  shot.  The  sides  and  decks  of  the  vessels  were 
penetrated,  so  as  to  admit  the  water,  by  shots  which  sometimes  struck 
two  or  three  in  the  same  place.  The  officers  of  the  "  Passaic," 
the  "  Patapsco,"  the  "  Nantucket,"  the  "  Nahant,"  and  the  "  Wee- 
hawken"  (which  has  since  gone  down  at  her  moorings),  all  bear  some- 
what similar  testimony.  The  same  mail  that  brought  the  above 
reports,  brought  also,  cm*iously  enough,  the  intelligence  that  a  severe 
gale  had  seriously  injured  the  Confederate  obstructions  in  Charleston 
Harbour,  and  sufficiently,  it  was  believed,  to  render  them  ineffective 
against  the  Federal  fleet.  But  we  do  not  hear  of  any  renewed  attack 
of  a  formidable  character. 

The  Confederates  have  since  the  attack  of  April,  18G3,  had  ample 
time,  sufficient  means,  and  an  able  Commander,  and  the  Federal 
Admiral  is  no  doubt  justified  in  believing  that  any  attempt  toiorce 
his  ships  past  Sumter  and  Moultrie,  and  the  first  line  of  obstructions, 
would  be  hopeless ;  and  that  such  an  attempt,  if  persisted  in  for  a 
sufficient  length  of  time,  would  only  lead  to  an  enormous  advantage  to 
the  Confederates,  in  sinking  or  capturing  the  Federal  squadron,  and  in 
opening  the  port  of -Charleston  more  freely  to  the  blockade  runners 
that  cannot  even  now  be  altogether  prevented  from  resorting  to  it. 

The  means  which  have  been  adopted  at  Charleston,  of  emplo3nng 
forts  in  combination  with  obstructions,  were  evidentally  suitable  in 
that  particular  instance,  and  are  more  or  less  applicable  in  all  similar 
instances.  They  are  the  same  that  were  employed  successfully  at 
Cronstadt,  as  well  as  at  Sebastopol.  In  the  former  case,  the  Russians 
kept  our  ships  outside  by  an  obstruction  constructed  in  shoal  water, 
and  kept  their  own  ships  in  reserve,  under  the  protection  of  their 
works ;  and  in  the  latter  case  they  sank  a  portion  of  their  fleet  across 
the  mouth  of  their  harbour.  Our  fleet  abstained  from  attacking 
Cronstadt,  and  our  naval  attack  upon  Sebastopol  was  not  attended 
with  any  great  result. 

But  the  attack  on  Charleston  is  more  instructive  at  the  present 
time,  because  it  leads  more  directly  to  the  consideration  of  the  relative 
advantages  and  difficulties  which  present  themselves  in  the  attack,  or 
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which  are  on  the  side  of  the  defence,  when  modern  means  and  ap- 
pliances are  employed.  The  Confederates  had  placed  batteries  in  the 
best  positions  that  offered,  and  had  obstnicted  their  channels  as  well 
as  time  and  opportnnity  would  ponnit.  They  had  only  to  stand  to 
their  guns  when  the  attack  was  made,  and  to  inflict  with  them  the 
utmost  damage  upon  the  enemy.  The  Federals  had  prepared  a 
powerful  fleet,  from  which  they  expected  great  results;  but  they 
hardly  knew  what  they  had  to  encounter,  and  they  were  obliged  to 
reconnoitre  (from  inconvenient  pilot-houses)  as  they  proceeded,  and  to 
experimentalize,  with  considerable  risk  to  their  whole  fleet,  in  their 
assault. 

They  were  repulsed  (Istly),  because  the  sides  of  their  ships  were 
not  proof  against  the  projectiles  which  they  encountered;  (2ndly) 
because  their  turrets  could  not  bear  the  t^st  of  actual  ser\'ice ;  (3rdly) 
because  their  vessels  were  delayed  under  the  enemy's  gims. 

The  first  and  second  reasons  are  of  importance  with  regard  to  the 
future  construction  of  ships,  and  the  size  of  the  guns  to  be  used  in 
them  and  against  them,  and  are  obvious  in  then-  application.  The  third 
is  that  on  which  I  would  now  lay  most  stress.  It  will  have  been  seen 
how  little,  after  all,  the  Confederate  obstructions  were  required  to  do. 
Only  one  vessel,  the  "  Weeliawken,"  whose  scre\v  caught  a  hawser, 
was  directly  affected  by  them.  The  others  were  somewhat  checked 
m  their  progress  by  th(»  delay  occasioned  to  the  **  Weehawken,"  and 
were  thus  thrown  into  partial  confusion,  and  diverted  from  their 
original  course.  The  "  Ironsides"  was  not  stopped  by  the  enemy's  fire, 
or  by  his  obstructions,  but  simply  by  refusing  to  obey  her  rudder 
when  cauglit  in  the  tide-way.  The  remaining  vessels  were  brought 
up,  eitlier  by  collision  with  the  "  Ironsides,"  or  in  consequence  of  the 
necessity  for  keeping  them  togctlier ;  and  half  an  hour's  firing  then 
comi>leted  their  discomfiture. 

This  delay  to  the  Federal  vessels  exemplifies  three  things  which  it 
is  important  to  bear  in  mind:  (Istly)  the  disadvantage  under  which 
an  attacking  fleet  labours  in  endeavouring  to  force  its  way  through 
between  batteries  or  forts  when  any  of  the  foremost  vessels  become 
disabled  or  are  delayed  in  their  progress ;  (2udly.)  the  disadvantage 
of  trusting  to  the  rudder  alone  for  the  means  of  steerage  in  such  an 
attack ;  (3rdly)  the  necessity  for  protecting  the  screws  of  vessels  by 
iron  casings  preparatory  to  such  an  attack.  And  there  is  shown  on  the 
other  hand,  (Istly)  the  importance  of  checking  or  disabling  the  foremost 
vessels  of  any  fleet  attempting  to  force  its  way  through  an  entrance  of 
moderate  width ;  (2ndly)  the  advantage  of  eiiforcing,  by  whatever 
means,  a  slow  speed  upon  hostile  vessels  passing  forts  or  batteries,  and 
particularly  in  a  tide-way;  (3rdly)  the  advantage  that  may  be  derived 
from  the  use  even  of  obstructions  formed  of  cables,  where  the  scn^ws 
of  the  attacking  vessels  are  exix)sed  to  their  action ;  (4thly)  the  risk 
generally  run  by  an  attacking  fleet  in  attempting  to  run  past  strong 
forts  guarding  the  entrance  to  a  tidal  harbour,  powerfully  armed  with 
lieavy  guns,  and  aided  by  obstructions.  And  it  must  not  be  forgotten 
that  such  guns  as  those  which  I  may  call  the  Big  Will  class,  with  steel 
projectiles,  will  prove  as  destructive  to  Wanuors,  Enterprises,  and  Royal 
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Sovereigns,  as  the  Confederate  guns  did  to  the  inferior  Monitors  against 
which  they  were  employed. 

Bnt  in  applying  the  lessons  of  Charleston  to  the  defence  of  Ports- 
mouth and  Spithead,  we  ought  to  form  a  proper  estimate  of  the 
relative  size  and  importance  of  the  two  places,  as  well  as  to  under- 
stand the  different  conditions  involved  in  tne  tw^o  problems.    Charles- 
ton, however  dear  to  the  people   of  South  Carolina,  and  sacred  in 
the  eyes  of  its  inhabitants,  is  not  a  place  of  fii*st-rate  strategical 
importance.     It  owes  its  safety  from  land  attack  to  the   swamps 
wliich  surround  it,  and  its  commerce  to  the  swift  shallow  steamers 
that  run  the  gauntlet  of  its  constant  guardians.     In  size  and  capa- 
bilities its  harbour  beai*s  a  less  proportion  than  Southampton  Water 
to  the   Solent  and  Spithead.     The  nature  of  the  navigation,  and 
the  bar  over  which  it  is  approached,  account  partly  for  the  con- 
atniction  of  the  vessels  that  have  been  employed  to  attack  it ;  and 
its  naiTow  channels  afford  facilities  for  defence  by  a  succession  of 
forts  and  batteries,  which  leave  no  secure  haven  for  any  hostile  vessel 
which  may  succeed  in  passing  the  entrance.       The  obstruction   of 
those  channels  does  not  place  the  Confederates  under  any  great 
disadvantage,  or  seriously  impede  the  operations  of  the  few  vessels 
of  a  peculiar  class  which  they  wish  to  admit.     All  honour  to  them  for 
the  skill  and  success  with  which  they  have  conducted  their  defence, 
and  may  the  city  continue  to  avoid  the  fato  that  would  follow  upon 
its  capture  !    But  it  is  far  uiferior  in  naval  and  mihtary  importance  te 
what  ought  te  be  our  own  principal  stronghold. 

The  shores  of  the  Solent  and  Spithead,  on  the  other  hand,  are  far 
too  extensive,  and  the  distance  between  the  Isle  of  Wight  and 
the  main  land  is  much  too  gTcat,  to  admit  of  a  similar  system  of 
defence.  The  dark  blue  tint  on  the  chart  (as  shown  by  rippUng  in 
Plate  XIII)  exhibits  the  extent  of  water  with  a  depth  of  30  feet  and 
upwards  at  low  w^ater  spring  tides,  and  the  hght  blue  tint  (shown  as  a 
dotted  surface),  the  extent  of  water  at  lesser  depths.  At  the  Needles' 
entrance  on  the  west,  there  is  a  channel  comparatively  long  and 
narrow,  through  which  the  tide  rmis  with  great  rapidity.  This 
channel  would  not  be  suitable  for  obstructions  if  it  were  desirable  on 
other  accounts  to  use  them,  but  it  is  capable  of  defence  by  the  sue 
cession  of  forts  and  batteries  which  is  in  progress,  and  which  an 
enemy  could  not  pass  without  great  risk.  The  entrance  to  Spithead 
on  the  east  could  not  be  effectually  defended  in  this  manner  without 
constructing  a  number  of  fort*  in  water  of  greater  or  lesser  depth, 
inasmuch  as  the  distances  from  Southsea  Castle  and  Gillivicker  Point  on 
the  north,  to  Nettlestone  Point  and  Hyde  on  the  south,  are  respective!}- 
7,000  and  5,000  yards.  The  distance  from  the  Warner  Light  on  tlu* 
east  to  the  Needles'  Light  on  the  west,  measured  along  the  middle  of 
the  roadstead,  is  27  miles ;  and  it  would  be  as  impracticable  to  cover 
this  vast  extent  of  inland  water  by  the  fire  of  guns  as  it  is  un- 
desirable— for  the  reasons  already  stated — to  obstruct  the  entrance 
to  it. 

The  problem,  therefore,  which  we  have  te  solve  differs  most 
materially  from  that  which  has  been  solved  at  Charleston.     The  Con- 
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fBderatc  ciigiuoere  had  a  confined  space  to  work  upon,  approached 
<rrer  shallow  water  and  by  intricate  navigation,  and  there  was 
SOthing  to  prevent  them  from  placing  obstructions  in  positions  conve- 
aieiit  for  aefence,  and  batteries  which  should  command  the  whole 
birbour.  Britisli  engineers,  naval  and  militaiy,  if  they  defend  Spit- 
kead  and  the  Solent  as  they  are  worthy  of  being  defended,  are  called 
Ipon  to  devise  some  means  of  securing  a  wider  and  easier  entrance 
^igainst  attack  by  vastly  superior  forces,  at  the  same  time  that  they 
Isftve  it  unobstructed  to  friendly  vessels,  and  to  provide  the  means  of 
capture  or  destruction  to  any  hostile  vessels  that  may  chance  to  gain 
-  admission. 

In  reviewing  the  difiFerent  systems  of  defence  that  have  been  pro- 
posed, that  of  the  Commissioners  on  National  Defence,  as  detailed  in 
Ibeir  first  able  re[)oi-t  of  the  7th  February,  1860,  will  first  claim  atten- 
tion. They  recommended  in  addition  to  the  existing  defences,  that  (1) 
for  the  immediate  defence  of  the  entrance  to  Portsmouth  harbour, 
additional  batteries  should  be  erected  at  Southsea  Castle,  and  a 
floating  barrier  moored  across  it  at  a  time  of  expected  attack. 
(2,)  For  defence  against  a  landing  at  Portsea  Island,  Cumberland  Fort 
flwuld  be  fully  armed,  and  a  road  should  connect  the  works  between 
Southsea  Castle  and  Cumbc*rland  Fort.  (3.)  For  defence  against  a 
landing  in  Stokes  Bay,  the  rampart  and  wet  ditch  then  in  progress 
should  be  completed.  In  regard  to  the  defence  of  Spithead  and  of 
the  Dockyard  against  bombardment,  they  considered  that  (1)  the 
Dockyard  could  be  set  on  fire  and  almost  entirely  destroyed  by 
rifled  ordnance  from  *a  distance  of  8,000  yards.  (2.)  An  enemy's 
flotilla  of  small  vessels,  armed  with  rifled  guns,  might  occupy  Spithead 
and  the  Horse  Sand,  and  might,  without  approaching  nearer  than 
89OOO  yards  to  the  then  existing  works,  bombard  the  Dockyard  with 
comparative  impunity.  (3.)  Such  vessels,  Iwing  continually  in  motion, 
would  nicur  but  little  risk.  (4.)  They  might  by  careful  attention 
to  the  soundhigs  be  indei)endent  of  buoys  and  light-ships  if  these 
were  removed. 

They  agi'eed  upon  two  i)oints,  in  which  we  shall  probably  all 
concur  (Istly),  that  batteries  alone  could  not,  in  such  a  situation,  be 
depended  on  for  arresting  the  passage  of  steam-ships  able  to  pass 
them  at  great  speed.  (2ndly.)  That  the  enemj^'s  vessels  would  not 
attempt  to  pass  thorn  unless  they  had  an  important  object  in  view, 
such  as  the  destruction  of  a  fleet  or  a  dockyard,  or  unless  there  was  a 
8i>acc^  to  be  reached  beyond  them  where  they  would  ho  comparatively 
unmolested.  And  they  came  to  the  conclusion  that  under  all  the  cir- 
cumstances (Istly),  a  ijermanent  barrier  was  not  desirable  across  the 
Horse  Sand,  l>ecause  (a)  it  would  be  costly  and  difiicult  to  construct  in 
a  sufficiently  substantial  manner  in  such  a  locality,  (h)  it  would  imjiodc* 
the  naviy:ati()n  of  small  vessels,  (c)  it  might  affect  the  fonn  of  neigh- 
l>ouring  shoals  and  the  channel  into  Portsmouth  harbour ;  (2ndly)  a 
l)Ooin  across  the  channel  would  be  practically  useless  without  a  barrier 
across  the  Horse  Sand;  (3rdly)  '*as  the  best  means  of  bringing  a 
"  hea\'y  fire  to  bear  on  every  point  from  which  the  Dockyard  could  l)e 
"  bombarded,"  forts  should  be  constructed — two  on  the  Horse  Sand, 
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a  tliird  on  the  Spit  Sand,  a  fourth  on  No-Man's-land,'and  a  fifth  on  the 
Sturbridge  Shoal,  besides  the  batteries  on  the  shore  of  the  Isle  of  Wight 
near  Nettlestone  Point  and  Apsley  House ;  (4thlj)  these  proposed 
works,  with  others  existing  or  in  progress,  viz..  Fort  Cumberland, 
Southsea  Castle,  the  batteries  Lumps  and  Eastney,  Fort  Monkton, 
the  batteries  on  the  Stokes  Bay  line,  and  that  on  Gillkicker  Point, 
would  effectually  command  the  anchorage  and  prevent  an  enemy's 
fleet  from  occupying  any  position  from  which  a  bombardment  of  the 
Dockyard  could  be  attempted  without  previously  silencing  two  or 
more  of  the  principal  woife. 

As  regards  the  Needles'  passage,  the  Commissioners  believed  that  the 
strong  tide  which  rmis  through  that  channel  would  give  great  assistance 
to  an  enemy's  vessels  passing  in  with  the  flood,  and  they  did  not  con- 
sider that  any  amount  of  fire  which  it  would  be  practicable  to  bring  to 
bear  \i\yon  it  would  suffice  to  keep  out  an  enemy's  steamers,  provided 
the  officers  in  command  had  a  sufficient  object,  and  were  determined 
on  risking  the  loss  which  they  would  probably  sustain  in  the  attempt 
They  did  not  imagine  either  that  the  Solent  or  Southampton  Water 
would  offer  adequate  inducements,  or  that  an  enemy  would  push 
through  to  land  troops  for  attacldng  the  land  defences  of  Portsmouth 
or  the  Isle  of  Wight,  imless  he  had  first  silenced  the  batteries  in  the 
passage ;  and  they  came  to  the  conclusion  that  if  the  fire  directed 
upon  it  were  made  heavy  enough  to  cripple  an  enemy's  squadron,  it 
was  not  likely  the  attempt  would  be  made.  They  recommended, 
therefore,  that  batteries  should  be  placed  (Istly)  on  Warden  Point, 
(2ndly)  on  Ilatherwood  Point,  (3rdly)  on  the  Needles'  Point,  and 
(4thly)  that  the  works  at  Ilurst  Castle  should  be  improved ;  and  tliey 
considered  that  floating  batteries  would  form  a  valuable  auxiliaiT 
to  any  portion  of  the  sea  defences  which  might  be  threatened  with 
a  wiacK. 

They  objected,  however,  to  stationaiy  floating  batteries,  and  ad- 
vocated the  adoption  of  moveable  floating  batteries  in  the  fonn  of 
powerful  iron-sided  steam-vessels,  which  should  be  capable  of  main- 
taining a  fixed  station  or  manoeuvring  in  a  general  engagement, 
should  mount  12  to  20  ginis,  should  have  a  speed  of  from  8  to  10 
knots,  and  should  be  as  light  in  draught  as  was  consistent  with  other 
good  qualities. 

The  present  project  for  protecting  Spithead  from  attack,  and  tlin 
Dockyard  from  bombarthnent,  is  to  construct  throe  forts,  one  on  Xo- 
Man's-land,  and  another  on  the  Horse  Sand,  to  protect  the  main 
channel ;  and  one  on  the  Sturbridge  Slioal  to  defend  the  interior  of  the 
roadstead ;  and  to  omit  the  "  Intermediate "  and  Spit  Sand  Fods 
altogether.  As  these  three  forts  alone  would  obviously  not  efficiently 
protect  the  roadstead,  it  is  proposed  also  to  construct  large  mortar 
batteries  on  the  shore  of  the  Isle  of  Wight,  and  at  Southsea  and 
Gillkicker  Point  on  the  main  land,  under  the  idea  that  they  will 
command  the  area  from  which  the  Dockyard  may  be  bombarded,  and 
will  be  able  to  drop  their  shells  into  any  enemies'  ships  that  may 
venture  inside  the  forts.  It  is  further,  I  believe,  intended  to  combine 
with  these  means  of  defence  the  use  of  moveable  floating  batteries, 


BPITHEAD  AND  HARBaim  BEFEKOE.  149 

though  none  are  yet  being  prepared  for  the  purpose,  and  floating 
obstructions. 

The  Needles'  defences  are  in  an  advanced  state  of  progress  as  far  as 
the  forts  and  batteries  are  concerned,  and  there  is  an  idea,  it  appears, 
of  gupplcmentiug  them  also,  if  the  necessity  should  arise,  by  floating 
batteries  moored  midway  in  the  channel,  and  by  booms  and  nets 
stretched  to  stop  the  way,  and  to  foul  the  screws  of  hostile  vessels, 
under  the  ^ns  of  the  forts. 

No  definite  proposal  appears  to  be  yet  entertained  for  defending  the 
portions  of  the  Ilorse  Sand  over  which  an  enemy's  vessels  might  pass 
at  certain  times  of  the  tide,  in  substitution  for  the  "Spit"  and 
"Intermediate"  forts  originally  proposed  by  the  Commissioners, 
though  the  distance  between  the  outer  Horse  Sand  Fort  and  the 
Southsea  shore  is  about  3,  GOO  yards. 

The  reports  of  the  Commissioners  and  the  proposals  of  the  Govern- 
ment have,  as  might  be  expected,  given  rise  to  much  discussion,  both 
in  the  House  of  Commons  and  by  oflScers  of  both  services  and  others 
dsewhere ;  and  the  wannest  opponent  of  the  Commissioners,  a  gallant 
naval  officer,  has  more  than  once  favoured  us  with  his  views  in  this 
theatrt;.  In  his  paper  of  1861,  Captain  Coles  arrives  at  the  conclusion 
that  "  concentration  and  mobility  will,  in  liis  humble  opinion,  efFoct 
more" — I  use  his  own  words — "  for  the  protection  of  England's  coast 
and  England's  metropolis  than  any  fortifications,  though  built  of  gold 
itself.  Forts  in  these  days  of  long  range  (which  we  may  daily  expect 
to  increase),  I  consider  (he  says)  mere  man-traps,  excellent  if  the  object 
is  to  shut  men  up  for  the  pnipose  of  being  harassed  or  destroyed." 
He  gives  a  glowing  picture  also  in  the  same  paper,  of  the  forts  serving 
as  beacons,  of  the  enemy  running  through  the  channel  at  full  spoed 
alongside  and  among  fleets  of  merchant-vessels  laden  with  the  wealth 
of  the  country  and  lying  at  Spithcad, — of  the  forts  being  unable,  in 
the  smoke  and  confusion,  to  distinguish  friend  from  foe,  and  not  daring 
to  fire  from  the  impossibility  of  hitting  the  one  without  risk  to  the 
other, — of  the  enemy  "  picking  up  "  vessels  which  they  considered 
worthy  of  capture,  and  setting  fire  to  the  remainder, — and  of  their  in- 
cidentally des])atching  a  few  ships  to  destroy  Southampton,  Osborne, 
Ryde,  and  Cowes.  He  does  not  tell  us  what  would  be  the  conclusion 
to  this  little  morning's  work,  but  we  must  suppose  that  in  order  to 
make  good  their  escape  they  would  not  think  it  derogatory  to  their 
dignity  to  pass  once  more  between  the  forts  with  all  the  speed  that 
they  were  able  to  command. 

Captain  Coles's  remedy,  by  which  these  dire  results  are  to  be  avoided, 
is,  as  stated  in  the  same  pamphlet,  to  do  away  with  all  sea  forts  at 
least,  and  to  confide  in  twenty  ircm-cased  ships,  and  ten  small  ones, 
costing  £C,(K)0,O00,  })osscssing  an  average  speed  of  twelve  miles  an 
hour,  constructed  expressly  for  coast  purposes,  "and  ready  on  the 
first  telegram  of  approaching  hostile  force  to  concentrate  on  one 
j)oint."  But  as  these  vessels  are  to  be  sufficient  for  the  defence  of  all 
the  other  dockyards  and  roadsteads,  as  well  as  Portsmouth  and  Spit- 
head,  and  to  mount  guard  besides  along  the  whole  assailable  coast-line 
of  Great  Britain,  it  is  difficult  to  understand  how  we  arc  to  secure 
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their  pi-esencc  at  the  moment  they  are  required  in  any  paiiicular 
spot.    If,  on  the  one  hand,  they  are  scattered  round  the  coast  with- 
out any  fortified  harbour  to  resort  to,  they  will  inevitably  be  cut  off 
and  beaten  in  detail.     If,  on  the  other  hand,  they  are  to  adopt  the 
combhied , system  of  concentration  and  mobility  which  Captain  Coles 
also  advocates,  they  will  then  be  necessarily  moved  huniedly  from 
point  to  point  at  a  time  of  threatened  attack,  and  will  certainly  not  be 
within  reach — as  the  enemy  will  take  good  care — when  an  attack  in 
force  is  actually  made.     Indeed  the  very  reason  urged  by  Captain 
Coles, — that  Portsmouth  and  Sheernees  are  two  hundred  miles  and 
seventeen  hours  of  steaming  apart  on  the  one  side,  and  Portsmouth 
and  Pljrmouth  are  a  hundred  and  seventy-five  miles  and  fifteen  hours  of 
steaming  apart  on  the  other,  is  itself  conclusive  agauist  such  a  scheme. 
And  on  wliich  point  they  are  to  concentrate  when  two  admirals  tele- 
graph "  approaching  hostile  foix^s  "  from  opposite  points,  it  would  be 
difficult  to  determine.     In  his  reply  to  the  Commissioners'  second  re- 
port, also  in  1861,  Captain  Coles  changes  his  ground,  and  places  the 
issue— -not  between  his  coast-patrol  and  a  system  of  separate  or  in- 
dividual defences — but  between  the  mixed  scheme  of  forts  and  floating 
batteries  advocated  by  the  Commissioners  for  Spithead  on  the  one  hand, 
and  the  converted  vessels  with  a  speed  of  seven  miles  an  hour,  which 
had  been  proposed  by  Sir  Richard  Dimdas  for  the  defence  of  Ports- 
mouth only,  on  the  other.    We  shall  all  concur,  as  I  have  said,  in 
behoving  with  the  Commissioners  that  somethhig  more  than  the  pro- 
posed forts  is  requu'ed  for  defending  the  roadstead;  but   Admiral 
Dundas  proposed  to  employ  the  converted  "  old  liners"  to  which  Cap- 
tain Coles  refers,  not  as  auxiliaries  to,  but  as  substitutes  for  the  forts, 
because  they  were  capable  of  being  prepared  for  ser\ncc  with  less 
delay  and  at  less  expense.   Such  vessels  cannot,  however,  be  expected 
to  contend  successfully,  at  all  events  without  the  assistance  of  the 
forts,  ag-ainst  the  class  of  vessels  that  are  likely  in  future  to  be  em- 
ployed in  the  attack.     It  is  clear,  moreover,  that  forts,  so  far  from 
l)cing  of  less  use  than  formerly,  as  Captain  Coles   implies,  in  those 
days  of  long  range,  become  more  and  more  fonnidable  auxiharies  for 
protecting  the  entrance,  as  the  range  of  the  guns  and  the  efficiency 
of  the  projectiles  increase ;  and  in  the  very  unfavourable  contrasts  as 
regards  the  forts  that  Captain  Coles  has  drawn  hi  his  second  paper 
between  forts  and  ships,  he  has  omitted  to  state  that  such  forts  as 
would  be  constructed  would  have  superior  advantages  in  steadiness  of 
platfonn  and  accuracy  of  fire,  would  never  run  ashore  or  foul  of  one 
another ;  could  not  be   disabled  in  rudders,  screws,  or  machinery' ; 
might  carry  heavier  guns  and  heavier  armour ;  would  be  far  cheaper 
to  maintain  during  a  series  of  years,  and  would  be  practically  in  as 
good  fighting  condition  at  the  end  of  an  action  as  at  the  beginning 
of  it. 

The  other  schemes  that  have  been  propos^,  have  reference  princi- 
pally to  the  ol>stniction,  rather  than  to  the  defence  of  the  entrance  to 
hpithead.  Mr.  Brooks  has  ably  advocated  in  this  theatix*  the  con- 
struction of  a  permanent  obstruction  and  breakwater  between  the 
Horse  £lbow  Buoy  and  the  eastern  entrance  to  Langston  harbour 
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which  would,  he  belicveB,  be  the  means  of  couverthig  into  land  a  con- 
siderable portion  of  the  lloi-ne  Bank,  of  aiusing  an  increased  scour 
over  the  sea-bar  of  Portsmouth,  and  of  clearing  out  a  new  chamiel 
into  Langston  harbour.     Mr.  Michael  Scott  has  pubUshed  an  inter- 
esting pamphlet,  in  which  he  proposes  a  system  of  foundations  to  bo 
huilt  above  water  and  sunk   in  their  places.    He  would  apply  this 
system,  not  only  to  the  forts,  but  also  to  a  series  of  cylinders  stretching 
across  the  Horse  Sand.    Sir  John  Dalrymple  Hay  has  proposed  a  float- 
ing obstruction  of  twelve  sliips  chained  together  across  the  main 
channel  behind  a  boom,  with  twelve  manoeuvring  vessels  in  their  rear; 
and  I  hope  that  this  scheme,  coming  from  so  eminent  an  oflicer,  will 
meet  with  some  attention  in  discussion.    It  would  certainly  appear  at 
first  sight  to  be  a  most  unworthy  mode  of  emi)loyuig  twenty-four  of 
Her  Majesty's  ships  and  their  crews.     The  ships  so  chained  together 
behind  a  boom,  would  surely  combine  all  the  (hsadvantages  of  forts 
and  stationary  floatuig  batteries  without  the  advantages  of  either,  and 
would  be  unable  to  use  tluMr  broadside  guns,  excepting  only  those  of  the 
two  cxt^jrior  vessels  while  an  enemy  was  in  the  act  of  ]xissing  them. 
They  would  be  of)en  to  an  attack  in  flank  and  rear  across  the  Horse 
Sand,  and,  worse  than  all,  the  twelve  manoeu\Ting  vessels  behind  the 
twelve  chauied  vessels,  and  all  behind  the  boom,  would  Ikj  badly 
placed  for  an  attack  upon  the  enemy  at  the  proper  moment,  a  situation 
m  which  I  am  quite  sure  that  neither  Sir  John  himself,  nor  any  other 
British  officer  in  command  of  a  ship,  w^ould  like  to  be  placed. 

If  a  IxKmi  were  to  be  employed,  it  could  be  more  effectually 
defended  by  one  fort  at  each  end  of  it,  provided  the  range  were  mode- 
ratCy  than  by  twenty-four  vessels  so  placed  behind  it.  But  the  main 
argument  agamst  all  these  systems  of  obstiiictions,  is  that  w^hich  I 
have  already  stated,  namely,  that  it  is  still  more  necessary  that  our 
sea-going  merchantmen,  our  coasting  vessels,  and  our  vessels  of  war, 
shomd  have  free  access  to,  and  a  secure  asylum  in,  these  waters, 
during  war  than  in  time  of  peace. 

We  must  also  consider  (independently  of  the  above  scheme)  what 
the  adoption  of  a  complete  syst(»m  of  obstructions,  if  such  were  em- 
ployed, would  really  lead  to.  They  would  be  required  (Istly)  across 
rortsmouth  Harbour,  as  proiKised  originally  by  the  Defence  Connnis- 
sioners;  (2ndly)  across  the  Horse  Sand;  (J}rdly)  across  the  main 
channel  south  of  it ;  and  (4thly)  across  the  Needles'  Passage.  They 
would  altogether  be  nearly  four  miles  long:  they  must  accommodate 
themselves  to  the  rise  and  fall  of  the  tide,  and  be  sufficient  to  resist, 
not  only  the  gi'eatest  storms,  but  also  the  impact  of  the  heaviest  shi|>s 
at  all  points.  Obstructions,  to  answer  these  conch tions,»  could  only  be 
prei)ared  at  an  enonnous  cost,  and  in  a  c<)nsid(»rable  Ictigth  of  time. 
They  would  b*.*  difficult  to  st^r*',  iiiid  exixMisivc  to  maintain.  The  very 
fixing  them  in  their  places  when  tlu'V  were  rcipiiivd,  or  when  war  was 
declared,  and  removmg  them  to  store  aftei*wards  when  they  ceased  to< 
Ikj  wanted,  would  be  an  O|x?ration  of  ^^reat  magnitude;  they  are  not 
hkely  to  be  constructed  while  i>cace  lasts,  and  I  think  we  have  only  to 
look  them  in  the  face,  and  practically  to  consider  their  nature  and  extent, 
in  order  to  determine  at  once  that  they  arc  not  the  means  on  which 
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we  must  depend,  or  which  are  suitable,  for  the  defence  of  Spithe»<i« 
The  application  even  of  Hghter  obstructions,  in  the  shape  of  net-worto 
of  chains  and  hawsers,  would  be  an  impediment  to  the  navigation  of 
our  own  vessels  only,  because  they  might  be  rendered  useless  in  tb€ 
event  of  «  regular  organised  attack  by  the  temporary  addition  of  iion 
cages  for  the  protection  of  the  screws  of  those  of  the  enemy. 

Torpedoes  have  never  yet  produced  all  the  results  that  have  been 
anticipated  from  them,  but  they  may  no  doubt  be  veiy  usefully  em- 
ployed under  some  circumstances  in  narrow  channels.  In  the  present 
instance  they  would  be  dangerous  as  well  as  obstructive  to  our  own 
vessels,  and  they  are  certainly  not  well  calculated  for  the  defence  of 
BO  extensive  an  area. 

The  mortar  batteries  at  Puckpool  in  the  Isle  of  Wight,  and  at  Fort 
Monkton  and  Southsea  Castle,  between  three  and  four  miles  from  it 
on  the  opposite  coast,  might>,  no  doubt,  be  of  some  use  as  auxiliaiicB  if 
no  better  means  of  defence  could  be  devised.  But  mortars  are  better 
adapted  for  the  bombardment  of  large  and  stationary  obiects,  such  80 
a  dockyard  or  an  arsenal,  than  for  firing  at  moving  vessels  and  at  un- 
certain distances,  over  a  range  that  may  be  counted  by  miles,  and 
upon  what  ought  to  be  a  place  of  safety  for  our  own  shipping.  It  is 
surely  a  retrogiade  step  in  the  present  day,  when  we  have  got  guns 
to  carry  large  projectiles  for  smiilar  distances,  at  sufficiently  high 
angles  of  elevation  to  drop  into  the  decks  of  vessels,  and  with  greater 
accuracy,  to  adopt  such  an  expedient ;  and  mortan^  so  placed  can  onlv 
be  brought  to  bear  upon  an  enemy  after  our  own  vessels  have  retired. 
One  13  lb.  shell,  dropped  upon  a  vessel  and  exploding  beneath  her 
deck,  would  certainly  produce  a  great  effect,  and  might  lead  to  her 
being  sunk  or  captured ;  but  a  number  of  shells  might  be  discharged 
before  one  vessel  would  bo  sti*uck  at  a  range  of  a  mile  and  a  half,  even 
if  they  were  stationaiy ;  and  it  would  be  a  mere  chance  whether  one 
were  hit  at  all  in  a  day's  practice,  if  they  were  kept  moving,  as  they 
certainly  would  be,  while  exposed  to  this  or  any  other  fire. 

I  need  not  stop  to  inquire  whether  forts  are  required  to  assist  in  the 
defence  of  the  entrance  to  Spithead,  because  that  question  has  now 
been  practically  decided.  I  presume  that  whatever  doubts  have 
hitherto  existed  as  to  the  desirability  of  constructing  them,  have  been 
dispelled  by  the  performances  of  "  Big  Will,"  by  the  penetration  of 
some  of  Mr.  Whitworth's  projectiles,  and  by  the  recent  experiments 
with  steel  shot ;  but  I  think  that  the  precise  position  which  these  forts 
should  occupy  is  a  question  that  is  well  worthy  of  further  discussion. 
They  clearly  caimot  be  so  placed  as  efficiently  to  command  the  whole 
anchorage,  and  still  less  to  command  the  whole  of  the  waters  between 
Spithead  and  the  Needles,  as  well  as  the  entrance ;  and  we  must 
therefore  seek  for  the  best  positions  in  which  they  will  command  the 
entrance,  and  organise  some  other  mode  of  defending  the  interior. 
,  The  site  of  the  proposed  Sturbridgc  Fort  is  about  8,800  yards  and 
5,200  yards  from  the  sites  of  the  forts  intended  to  be  constnicted  on 
No-Man's-land  and  the  Horse  Sand,  respectively,  and  6,200  yards 
from  tlic  dockyard.  The  circle  which  I  have  drawn  upon  the  chart 
shows  the  area  of  water  which  it  woiild  command  at  a  range  of  1,000 
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yards ;  and  it  will  be  obseiTcd  tliat  there  is  a  space  (marked  with  a 
dark  shade)  opposite  the  mouth  of  Portsmouth  harbour,  and  4,G00  yards 
from  the  dockyard,  whicli  would  be  2,300  yardjs  from  any  fort  or  batterv. 
It  so  hapi)ens  also  that  the  foundations  for  a  fort  on  the  Sturbrid^je 
Bhoal  would  bo  both  difficult  and  costly,  as  it  is  composed  of  nothing 
but  soft  mud  to  a  very  ^eat  depth.  Considerinp^  that  it  would,  in 
oombination  with  other  works,  only  afford  partial  protection  to  the 
roadstead,  and  that  its  vabie  in  that  respect  will  not  justify  a  very 
extravagant  outlay,  I  can  come  to  no  other  conclusion  than  that  we 
should  do  wisely  in  abandoning  all  idea  of  it,  and  in  employing  such 
forts  as  are  constructed  for  the  defence  of  the  entrance  only. 

The  proposed  forts  on  No-Man*s-land  and  the  Horse  Sand,  the  fonner 
at  7,C(K),  and  the  latter  at  G,GOO  yards  from  the  dockyard,  would  be 
about  2,000  yards  apart,  and  would  undoubtedly  prove  a  serious  im- 
pediment, in  combhiation  with  floating  defences,  to  the  entrance  of  an 
enemy's  shi])s.     But  they  are  about  1,800  yards  inside  the  narrowest 
part  of  the  channel,  as  a  glance  at  the  ix>rtion  coloured  dark-blue  on  the 
chart  (rippled  in  the  plate)  will  show.    By  occupying  the  Warner  Shoal, 
and  the  shoal  opjwsite  to  it,  near  the  buoy  at  the  Horse  Elbow,  tw(» 
forts  might  Ix;  constructed  within  1,200  yards  of   each  other,  and 
these  would  have  the  double  advantage  of  keeping  the  enemy  furth(?r 
from  the  dockyard,  and  of  commnnding  the  niaui  channel  in  a  veiy 
superior  manner.     The  AVarner  Shoal  occupies  an  unmistakable  posi- 
tion, and  would  probably  afford  good  foundations  for  a  fort ;   and 
I  submit    that    it   ought   in  any  case  to  receive   that  which  was 
orig^ally  intended  for  the   Slurl>ridge  Shoal ;   and  there  are  tw(» 
schemes  in  combination  with  it,  both  of  which  would  be  fonnidable 
md  more  or  less  satisf actoiy.     Either  the  forts  on  the  lloi'se  Sand  and 
Xo-Man's-land  might  be  constructed  as  j)rojK)sed,  so  as  to  fonn  an 
equilateral  triangle?  with  the  Warner  Fort,  with  sides  of  2,000  yards 
each,  for  the  protection  of  this  chaimel,  or  else  the  AVamer  and  llorsi*. 
Elbow  Forts  might  be  construct f?d  1,200  yards  ajKirt,  with  a  third  fort 
midway  between  the  latter  and  the  Langst(m  Harbour  Bar.     The 
former  arrangement  would  oblige  an  enemy  to  jiass  three  forts  instead 
of  two  in  the  main  channel,  and  would  more  perfectly  defend  the 
shoals  iK'twcon  the  Warner  Fort   and  tli(?  Isle  of  Wight.     The  latter 
would  afford  a  closer  defence  tn  tin*  main  channel,  and  would  protect 
the  Horse  Sand  against  vessels  floating  over  it  at  high  water.     And 
this  last  is  uiKm  the  whole  that  which  I  should  prefer.     The  two  forts, 
1,200  yards  apart,  across  the  main  channel,  would  be  lK*acons,  it  is 
true,  and  beacons  that  wcmld  warn  an  enemy's  vessels  most  effectually 
of  tiie  danger  of  attemjiting  to  get  within  1,000  yards  of  them  in  any 
direction,  if  they  made  the  attempt. 

In  combinatitm  with  such  a  system  oi  dohnico  by  forts,  I  can  imagine 
nothing  In^tter  in  the  way  of  floating  defences,  than  six  iron-clad  steam- 
rams  built  expressl}'  for  the  purpos**,  with  a  l»eak  at  each  end,  great 
sjx'od,  as  light  a  draught  of  water  as  practicabl(»,  twin  screws,  niauicu- 
vring  with  the  utmost  mpidity,  ann(»d  with  the  lieaviest  gims,  <»ach  of 
whicii  shtmld  Iw  more*  than  a  match  singly  in  tlu»sc  wat<»i*sfor  any  sea- 
going vf'ss«?l.     Stationed  Ix'hind  the  forts,  these  rams  would  U*  ready  to 
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make  a  dash,  one  after  another,  at  any  hostile  vessels  that  attempted 
to  pass  them.  Overwhelming  them  in  detail  as  they  came  through, 
they  would,  by  stopping  the  foremost  sliips,  cause  them  to  obstnict 
the  passage  moi-e  or  less  for  the  remainaer,  in  reference  to  which 
operation  I  would  recall  to  your  memory  the  manner  m  which  the 
Federal  ships  fouled  each  other  during  the  attack  upon  Charleston. 
They  would  thus  be  able  to  retain  the  enemy's  fleet  under  the  fire  of 
the  forts,  and  prevent  it  from  running  past  them  at  speed,  wliich  is 
the  only  means  by  which  they  could  hope  to  succeed  in  getting  safely 
through  the  channel. 

The  rams  would  thus  form  an  obstruction  of  the  best  description  for 
so  wide  an  area,  and  they  would  be  ready  to  co-operate  with  the  forts 
wherever  the  enemy  attempted  to  force  a  passage,  either  by  the  Needles, 
or  by  the  main  channel  to  Spithead,  or  over  the  Horse  Sand,  or  between 
the  Warner  Fort  and  the  Nettlestone  Point  battery  in  the  Isle  of  Wight, 
though  the  passage  at  high  water  between  the  latter  fort  and  batteries 
is  so  curved  and  hitricate  that  no  attack  is  likely  to  be  made,  or  cer- 
.tainly  to  be  feared,  against  such  a  system  of  defence,  in  this  direction. 
This  combination  of  steam-rams  and  forts  would,  I  submit,  effectually 
solve  the  problem  which  I  have  proposed,  of  keeping  the  enemy  out 
without  placing  obstructions  ui  the  way  of  friendly  vessels ;  and  it 
would  provide  at  the  same  time  that  defence  for  the  inner  waters 
which  it  would  be  impossible  otherwise  effectually  to  accomplish, 
against  any  hostile  vessels  which  might  chance  to  find  entrance.  The 
steam-rams  would  further  be  an  admirable  force  for  other  puq)08es, 
and  especially  to  act  on  the  flank  of  any  expedition  against  an  mi- 
def ended  part  of  the  coast  east  or  west  of  Portsmouth ;  and  indeed 
their  presence  at  Spithead  would  be  sufficient  to  prevent  such  an  ex- 
pedition from  beuig  undertaken  in  that  immediate  neighbourhood. 
The  six  rams  at  £250,000  each,  and  the  three  forts  at  £270,000  each, 
would  cost,  the  former  £1,500,000,  and  the  latter  £810,000,  or  alto- 
gether £2,310,000, — a  large  amount,  but  one  which  would  be  well 
expended.  We  should,  at  all  events,  if  it  were  so  spent,  release  our 
possible  enemies  from  the  temptation,  and  ourselves  from  tlie  neces- 
sity, of  engaging  in  mortar  practice  over  the  roads  of  Spithead. 

Rear- Admiral  Sir  Edwaud  Belcheh,  C.B.  :  I  venture  to  make  a  few  ivmarks 
upon  tliis  question.  In  the  firat  place,  I  am  hapin*  to  find  the  engineers  alive  to  thci 
value  of  the  navy.  I  must  observe,  in  tlie  outset,  tliat  with  all  these  batteries  which 
vou  propose  to  raise  upon  the  Horse  Shoe  Sand,  and  other  places,  you  are  absolutely 
tissisting  the  enemy  by  beacons.  We  are  not  to  assume  because  we  see  3i, 
li  fathoms,  and  other  depths  marked  on  the  chart,  that  that  is  the  depth  wo 
should  have  with  these  forts,  as  if  they  were  forts  upon  the  land.  There  are  12ifeet 
more  to  be  added  at  high  \i-ater.  Tlieeirect  of  building  these  forts  would  be  that  the 
tidal  currents  passing  their  tangent^  would  cut  deep  channels  round  them,  and 
instead  of  being,  as  now,  ujx)n  tlie  limits  of  No-Man's-land,*and  the  Spit  as  it  now 
stands,  we  should  have  a  battery  standing  isolated  per  se,  with  a  deep-water  channel 
round  it.  If  I  was  ordered  to  attack  Portsmouth  harbour,  I  could  muzzle  these  forts 
immediately.  Thus  I  woidd  take  eight  or  ten  vessels ;  and  there  are  gentlemen 
present  who  know  that  at  a  moment's  warning  wo  can,  oven  at  night,  carry  vessels 
through  channels  tlmt  were  never  believed  to  be  ptissablc,  by  means  that  we  are  able 
to  adopt.  We  could  chain  vessels  together,  and  with  a  flood  tide  allow  them  to  drift 
athwart  one  of  these  forts,  after  setting  fire  to  them.    Wo  could  smoke  the  men  out 
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of  the  batteries ;  or  if  wo  did  not  smoke  them  out,  they  eould  not  see  to  aim  the  gims 
beonie  of  the  smoke  from  the  combustibles  we  could  send  in  amongst  them  ;  there- 
fore, I  think  all  these  forts  which  Captain  Tyler  proposes  to  build  upon  these  sands 
are  objectionable.  If  he  could  build  them  on  a  large  space,  at  a  distance  from  the 
edgee  of  these  shoals,  so  that  the  enemy  could  not  approach  them,  I  should  not  haye 
•o  much  objection  to  them  ;  but  by  building  them  at  the  edge  of  deep  water,  it  would 
enable  the  enemy  to  put,  as  it  were,  a  nccldace  round  them  and  smoke  the  garrison 
oat.  With  respect  to  iron  yessels  to  protect  these  places,  I  see  no  difficulty  in 
building  a  floatmg  battery  which  could  be  remoyed  from  point  to  pointy  and  placed 
in  position  to  attack  the  enemy  whereyer  he  may  yenturo  to  anchor.  You  may  giye 
them  12  inches  or  14  inches,  or  any  thickness  of  iron  you  please,  on  the  plans  that 
I  haye  proposed  for  arming  batteries  and  arming  ships  with  moyable  armour.  You 
hftye  oiuy  to  form  a  cradle  exterior  to  the  yessel,  and  you  may  then  add  as  much 
Tcrtical  iron  as  you  please,  plate  oyer  plate,  and  so  render  it  perfectly  impregnable  at 
the  water's  edge.  There  is  no  necessity  to  build  your  vessels  and  encumber  them 
with  iron,  so  that  they  cannot  move  about.  You  can  carry  these  shifting  iron  plates 
in-bofljrd,  and  when  they  are  required  for  action  it  is  yery  easy,  by  haying  the  frame- 
-work  proposed  outside,  to  put  iron  cylinders  or  plates  one  outside  the  other.  In 
this  way  you  can  add  18  or  20  inches'  protection  on  your  floating  battery.  Such  a 
batteiy  would  only  be  required  in  time  of  war.  The  yessels  could  bo  built,  in  the 
ftnl  instanoe,  to  bear  a  certain  amount  of  weight  on  them,  and  the  whole  of  that  not- 
iminediately  required  could  remain  stored  in  Portsmouth  Dockyard  until  it  was 
wanted.  Probably  it  would  remain  there  till  the  day  of  judgment,  for  we  should 
never  be  attacked  if  it  was  known  we  had  such  yessels  available  that  could  be  armed 
in  that  way  ;  therefore,  I  think  a  floatmg  battery  far  preferable  to  any  of  these  fixed 
batteries.  Suppose  an  enemy  smokes  out  these  batteries,  or  places  a  blind  of  smoke 
immd  them,  and  passes  in,  you  would  at  once  lose  the  advantage  of  these  batteries, 
whereas  your  floating  batteries  could  move  in  and  attack  him.  As  to  the  forts  at 
Stiubridge  and  on  the  Spit,  a  ship  of  war  could  puss  them  and  take  her  position  off 
Brown-down  fort  within  pistol  shot  of  the  battery,  and  turn  the  men  out.  No  single 
battery  from  that  position  woiUd  prevent  any  \c»8ol  from  lying  there  and  com- 
manding every  one  of  the  works.  Instead  of  forts  it  would  bo  much  better  to  have 
three  or  four  of  these  floating  batteries  moored  at  Spithead.  Even  if  the  water  is 
reiT  shallow,  you  can  construct  vessels  of  small  draught,  and  with  a  velocity  of 
12  knots,  and  thus  move  them  about ;  whereas  these  forts,  which  cost  so  much,  are 
aimply  beacons,  which  the  enemy  can  avoid,  and  run  \m*t  in  the  night.  Even  Captain 
Tyler^s  idea  of  floating  batteries  in  supi>ort  is  a  much  better  idea  than  that  of 
tmating  solely  to  the  forts. 

Lieutenant-Colonel  CoLLixsoy,  R.£. :  Not  withstanding  what  has  fallen  from  the 
gallant  and  well-known  officer  who  has  just  spoken,  I  will  venture  to  give  an  opinion 
that  in  putting  a  fort  if|>on  a  shoal  in  such  ]H)sitions  as  those  designated  at  Spithead, 
I  do  not  think  it  will  follow  as  an  absolute  necessity  that  it  would  cause  such  an 
alteration  in  the  depth  of  the  water  round  tlie  fort  as  to  lead  to  the  eflect  which  the 
gallant  officer  supposed.     In  the  first  ])laci\  it  has  not  l>et»n  proposed  by  anybody,  at 
leait  it  is  not  on  absolute  ne(*essity  of  the  proposition,  tliat  tiie  forts  should  be  put  so 
close  to  the  deep-water  channel  us  to  cause  un  immediate  doubt  upon  that  point. 
Seeondly,  if  it  was  necessary  to  put  tlieni  so  close  to  deep  water,  it  would  be  quite  possi- 
ble by  addition  to  their  foundation  to  cause  such  an  impediment  to  the  progress  of  the 
current  round  them,  that  it  would  absolutely  tend  to  form  a  bar  or  shoal,  instead  of 
forming  a  deep  channel,  acting  more  in  the  <'lmracter  of  bretikwater  and  groins.    They 
would  naturally  form.a  shoal  round  tlicmN^lves,  and  so  crtnite  a  difficulty  to  the  m^cess 
of  vessels  to  them.   Tlien,  a^rain,  1  think  theexiXHlientproiwsed  for  blinding  these  forts 
and  destroying  their  i\rv  by  smoke  must  bel<x>ked  upon  nitht»r  in  the  light  of  a  tempo- 
rary and  casual  expeilient  than  as  a  regulor  mode  of  warfart^  for  meeting  a  regular 
defence.  It  is  one  of  t host*  things  which  nii^ht  |)ossibly  succeed  in  the  case  of  an  attack, 
but  which  also  might  very  likely  full  owing  to  some  chance,  mismanagement,  or  fault, 
such  as  occurred  in  the  attack  on  Cliarlcstou  harbour.     1  was  also  sorr>'  to  perceive 
by  these  remarks  that  there  still  lingers  among  t-ome  officers  an  idea  that  engineer* 
entertain  a  strong  feeling  upon  the  subject  of  forts,  as  if  it  were  a  matter  of  dispute 
VOL,  Tin.  M 
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between  ibrts  and  ships.  As  flu*  as  I  am  aware,  in  all  the  discussions  upon  the  luV 
ject  connected  with  the  defences  of  Great  Britain,  I  do  not  think  the  engineers  have 
put  the  question  forward  in  that  light  at  all,  or  have  ever  suggested  that  it  should  be 
placed  in  such  a  small  compass  as  an  argument  between  forts  and  ships,  or  between 
army  and  nayy.  I  am  sure  the  engineers  and  the  whole' army  feel  that  the  main 
defence  of  G-reat  Britain  must  rest  upon  the  navy.  (Hear,  hear.)  Their  only 
desire  is  to  increase  and  assist  the  efficiency  of  the  navy  by  providing  such  a  perma< 
nent  defence  for  our  great  sea  arsenals  that  the  navy  may  be  enabled  to  employ  itself 
more  effectually  at  sea  in  its  more  legitinmte  sphere  of  action.  Captain  xyler  has 
shown  us  very  clearly  indeed  the  importance  of  forts  in  contributing  to  that  object. 
The  httle  return^  he  has  given  us  of  the  defences  of  Charleston  has  increased  that 
opinion  in  my  mind  very  strongly.  Notwithstanding  all  the  improvements  that  have 
been  made  in  rifles,  in  rifled  guns,  and  in  armour  plating,  there  still  remain  some 
great  principles  in  sea  defences,  which  probably  will  always  remain  so  long  aa  we  use 
gunpowder  for  attack  and  defence.  In  land  defences  and  sea  forts  tou  can  always 
have  a  secure  foundation  for  a  fixed  battery,  from  which  you  can  get  better  practice, 
a  thicker  vrall,  whether  of  iron  or  whatever  other  matenal  may  be  used,  than  you 
can  use  on  the  side  of  a  ship,  and  a  heavier  gun  with  a  longer  range.  Those  are 
advantages  which  will  always  remain  on  the  side  of  land  defences.  On  the  other 
hand,  whatever  tlio  size  of  tlie  ship,  whatever  its  coating,  or  whatever  its  gun,  there 
will  always  remain  that  inequality  with  regard  to  accuracy  of  fire,  owing  to  the  action 
of  the  water  and  the  difficulty  of  moving  a  ship  in  the  water  on  account  of  the  tides 
and  currents.  Then  there  is  the  difficulty  of  fouling  and  the  liabiUty  to  accident  to  a 
greater  extent  than  in  the  land  battery.  At  all  events,  I  hope  for  the  future,  afler  this 
paper,  it  will  bo  understood  that  engineers  wish  to  consider  the  defence  of  Spithead 
as  a  combined  question  of  land  and  sea  defences,  of  forts  and  ships,  and  not  a  mare 
Tivalry  between  the  two. 

Captain  Fishbousne,  K.N.,  C.B. :  As  a  naval  officer  I  should  be  very  glad  to 
accept  Colonel  CoUinson's  proposition,  and  all  naval  officers  should  concur  tnat  there 
ought  to  be  no  difference  amongst  us,  except  the  jealousy  who  should  do  his  duty 
best.  With  regard  to  the  plan  suggested  by  Captain  Tyler,  I  must  confess  that  I 
have  always  entertained  the  some  view  which  has  been  put  forward  by  Mr.  Brookes, 
that  it  would  bo  desirable  to  have  a  line  of  defence  in  the  direction  of  Langston 
harbour  carried  across  the  flat.  I  do  not  think  it  would  offer  any  material  impedi* 
ment  to  trade ;  and  I  am  sure  it  would  be  a  great  advantage  for  the  purpose  alluded 
to  by  Captain  Tyler^-the  facility  wliich  it  would  afford  for  the  repair  of  vessels. 
These  vcsacls  have  to  take  out  their  gunpowder  and  a  great  deal  of  their  stores  before 
they  can  go  into  Portsmouth  Imrbour ;  and  with  every  increase  in  the  size  of  sliips 
that  difficulty  will  be  increased.  The  proposed  plan  would  make  an  excellent  harbour 
where  vessels  could  repair  ;  every  facility  would  be  afforded  behind  the  barrier  that 
would  be  run  across  from  Langston  harbour  to  one  of  these  forts  that  are  now 
building.  I  qiute  subscribe  to  the  view  put  forward  by  Captain  Tyler  and  Colonel 
Collinson ;  and  perhaps  I  would  be  inclined  to  extend  it  a  little  more — that  the  progress 
of  artillery  has  been,  and  will  continue  to  be,  more  and  more  in  favour  of  forts — 
arising  out  of  the  circumstances  that  any  advantage  which  ships  have  hitherto  had 
against  batteries  has  been  from  their  power  of  concentratior.  of  fire.  By  having  two 
or  three  decks  they  liave  brought  an  immense  number  of  guns  to  bear  upon  a  few 
guns  in  return  from  a  fort.  The  application  of  iron  coating  to  ships  has  brought 
ships  to  one  deck,  and  very  few  guns  on  that.  Therefore  the  former  disparity  has 
altogether  vanished.  Another  point  has  been  brought  out — long  range.  Now  long 
range  is  of  no  value  on  board  ship,  for  the  want  of  steadiness  of  platform.  A 
necessary  condition  of  long  range  is  a  slow  moving  projectile,  and  a  high  trajectory. 
The  consequence  is  that  every  infinitesimal  motion  which  there  is  on  board  ship 
renders  anything  like  certainty  of  fire  from  long  range  on  board  ship  impossible  of 
attainment.  The  descending  angle  is  vexy  great;  there  is  no  ricochet,  the  shot 
plumps  in,  the  narrow  deck  of  the  vessel  to  hit.  If  you  want  to  hit  a  distant  object 
at  all,  you  must  liavo  absolute  steadiness.  Whatever  nicety  of  arrangement  you 
have  in  the  gun,  all  vanishes  the  moment  you  embark  it  on  board  ship.  Long  range 
from  ships  X  contend  is  nonsense.    One  gun  may  be  aU  toj  well  for  the  occasional 
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circomstanccs  in  w]iich  ships  are  placed  in  pmootli  wat<»r,  up  harbours,  where  it  is 
desirable  to  reach  into  a  buttery  or  into  a  dockyard,  or  where  you  hare  a  large  space 
to  throw  shclL*  into,  then  it  is  of  advanta^^e.  But  in  that  case  it  shoidd  be  a  cla^s  of 
gun  which  would  admit  the  use  of  pphcrical  shot.  For  the  ordmary  scrricc  of  a 
ship's  gun,  the  shot  ought  to  be  round.  Looking  at  the  general  question  of  fortifica- 
tion from  a  broad  point  of  view,  my  idea  is,  that  in  acting  upon  the  defensiTC,  we  aro 
giTing  up  our  character,  whether  it  is  individually  o^  nationally;  that  the  true  art 
of  defence  is  effective  offence ;  and  I  bcliere  that  is  more  consistent  with  our  national 
character,  and  that  no  nation  can  so  effectively  carry  out  that  principle  as  our  own. 
It  appears  to  mo  a  proclamation  of  weakness  the  moment  wo  begin  to  act  upon  the 
defensive.  It  is  a  feeling  that  will  Imve  a  very  strong  influence  upon  other  nations : 
when  we  begin  to  act  upon  the  defensive,  they  will  begin  to  ^hink  wo  **  funk"  and 
that  is  the  veiy  last  thing  we  should  encourage  the  idea  of. 

Sir  Edward  Belcueu  :  I  just  wish  to  miHce  one  observation ;  fact  is  better  than 
theory.  Uithcrto  in  action  our  ships  of  war  with  mortars  on  board  have  done  their 
woric  very  well.  Take  the  case  of  the  '*£tna,"  against  Patras,  which  made  the 
attack  in  a  gale  of  wind.  Again  at  the  siege  of  G^ta  for  13  weeks  we  discharged 
ererj  gun  and  mortar  from  floating*  batteries  ;  we  Iiad  no  land  batteries  bearing  on 
the  sea-faces ;  and  wo  throw  our  shells  with  the  utmost  precision,  even  into  houses 
niddenly  designated.  If  we  cannot  fight  at  soa,  or  ii  the  enemy  cannot  do,  as  we  can 
do,  in  attacking  Portsmouth,  why  care  about  Portsmouth  ?  for,  from  what  is  stated, 
they  would  not  be  able  to  hit  it. 

Captain  Ttleb  :  I  need  not  detain  you  at  any  length  in  replying  to  the  'gallant 
cmotr  who  spoke  first.  lie  is  afraid  of  these  forts  acting  as  beacons.  I  thought  I 
had  pretty  well  disposed  of  that  question  when  I  said  the  forts  would  be  rather 
beaeons  of  warning  than  beacons  of  safety.  But  independently  of  forts  there  are 
■bttdj  beacons  enough.  There  is  no  difficulty  in  any  foreign  vessel  finding  its  way 
into  Portsmouth  harbour.  There  ore  beacons  on  Portsdown  Hill,  beacons  at 
CKlUdeker  Point,  beacons  over  the  whole  harbour ;  and  as  the  Commissioners  state,  if 
tile  buoys  and  lights  were  removed,  the  enemy's  vessels  would  have  no  difficiUty  in 
lading  their  way  in  by  the  soundings.  With  regard  to  the  question  of  smoke,  the 
pUant  officer  proposed  instead  efforts  to  moor  floating  batteries  in  their  places.  I  do 
aot  see  myself  why  the  smoke  should  take  more  effect  upon  forts  than  it  would  upon 
ioating  batteries. 

Sir  Edward  Belcher  :  Not  to  moor  them ;  to  anchor  them  pro  iempore  where 
leqnirod.     Theif  can  wior^  to  another  part  when  the  smoke  vessels  arrive. 

Captain  Tyler  :  Then  when  the  smoke  arrives  the  vessels  are  to  nm  away  from  it, 
10  that  tlie  difficulty  will  be  veri'  cxxAXy  overcome ;  tlio  enemy  will  liave  nothing  to  do 
but  to  bring  out  a  few  smoke-pots  and  these  vessels  will  turn  tail. 

Sir  Edward  Belcher  :  Divide  right  and  IcfV,  and  get  out  of  the  way  of  it  \  avoid 
tliem. 

Captain  Ttler  :  Tliat  objection  is  one  that  will  not  apply  as  regards  forts :  the  forts 
will  not  be  driven  away  by  smoke.  If  tlic  smoke  does  come,  and  that  will  depend 
upon  the  way  in  which  the  wind  blows,  the  forts  will  do  their  best  to  fire  through  it ; 
and  if  a  stiff  breeze  should  be  blowing,  tlie  smoke  will  not  remain  long.f 

Tlie  Chairman  :  It  remains  for  mu  to  thank  Captain  Tyler  for  the  able  paper  ho 
has  read. 

•  None  exceeding  200  tons.  Twenty-six  mortar  vessels,  carrving  10  inch  and  13  inch 
mortars.    Tliirty-six  gunboats,  carriing  08-,  32-,  and  2i-pounder8. 

+  The  Federals  have  not  yet  smoked  the  garrison  out  of  Fort  Sumter.  Any 
attack  in  which  smoke  is  depended  upon  is  liable  to  end  in  smoke. — II.W.T. 
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Friday,  February  19th,  1864. 
Colonel  P.  J.  YORKE,  F.R.S.,  in  the  Chair. 


THE  ERRORS  OF  THE  RIFLE. 
By  Captain  G.  B.  V.  Arbuckle,  lato  67th  Regt, 

In  offering  some  remarks  on  the  errors  of  the  rifle,  I  wish  to  say, 
that  the  observations  about  to  be  made  and  the  points  touched  upon, 
which  may  improve  the  scores  in  general  both  of  the  soldier  and 
the  volunteer  army,  are  offered  to  your  notice  for  this  reason,  chiefly, 
that  they  do  not  appear  in  any  printed  form.  There  are  some  to 
whom  my  remarks  will  not  be  new,  viz.,  the  old  steady  and  practised 
hands,  but  there  are  many  young  aspirants  for  honours  at  Wimbledon 
and  elsewhere  to  whom  they  will  be  new  ;  and  although  I  obtained  a 
cerjbificate  of  the  first  class  at  Hythe,  it  is  not  on  that  account  I  would 
venture  to  put  forward  my  opuiion,  but  there  are  some  points 
hitherto  not  touched  upon,  wliicli  I  hope  will  aj)pear  worthy  of  con- 
sideration. 

The  points  I  shall  remark  chiefly  upon  are  these : — Ist.  How  it 
happens  that  the  champion  shot  of  one  year  seldom  stands  A  1  on  the 
list  another  year.  2ndly.  The  importance  of  calculating  veiy  minute 
or  decimal  errors. 

If  shooting  were  a  mechanical  operation,  it  would  be  perfect.  The 
rifle  would  be  (as  it  often  is  now)  perfect,  the  rest  from  which  it  is 
fired  would  be  perfect,  on  a  perfect  foiuidation,*  &c. ;  as  all  this  cannot 
be,  it  is  endeavoured  to  make  it  as  nearly  approachmg  a  mechanical 
operation  as  possible,  for  which  reason  the  importance  of  jjosition  drill 
is  so  much  insisted  on. 

The  fault,  then,  may  be  of  two  kinds — 

When  the  rifle  is  coiTcct, 
When  the  rifle  is  incorrect. 
In  the  first  case,  if  the  rifle  is  correct,  the  fault  of  a  bad  score  must 

•  When  Her  Majesty  the  Queen  fired  the  first  sliot  at  Wimbledon  the  trajectorr 
was  not  allowed  to  depart  from  the  buU's-eve,  but  the  rifle  required  constunt  watching, 
as  the  platform  sank  gradually  with  the  weight  upon  it,  although  so  httle. — Gt.  B.  Y.  A. 
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rest  with  the  rifleman.  In  {he  second  case,  the'  errors  will  be  ascribed 
to  the  rifle,  and  will  continue  to  manifest  themselves  until  the  rifle  is 
corrected,  but  these  cases  are  so  rare  that  it  would  be  as  well  to  con- 
fine our  observations  to  the  first  case ;  when  the  rifle  is  connect.  When 
it  is  so,  it  is  surprising  what  a  niunber  of  points  must  be  attended 
to,  in  order  to  ensure  accuracy,  and,  indeed,  unless  they  are  at- 
tended to  with  the  utmost  care,  inaccurate  shooting  will  follow  as  a 
positive  certainty ;  these  items,  on  a  moderate  scale,  amoimt  to  fifteen 
at  least,  and  unless  all  of  them  are  guarded  against,  no  good  shooting 
ought  to  be  expected. 

It  is  for  this  reason,  ^nz.,  the  difficulty  of  attending  to  all  the 
minutiae,  that  no  one  man,  however  good  one  day,  is  found  as  a  matter 
of  certainty,  good  the  next. 

It  MAY  be  so,  and  if  the  operation  were  mechanical,  it  would  be  so ; 
but  we  have  only  to  look  to  the  Wimbledon  reports,  to  see  how  uncer- 
tain rifle-shooting  at  present  is.  We  there  find  Mr.  A.,  who  won  tho 
first  prize  of  250/.  and  the  gold  medal  at  one  time,  enters  for  other 
prizes  and  is  third  or  fourth.  The  champion  of  one  year,  makes  a 
vei7  poor  figure  the  next ;  the  whmer  of  prizes  one  day,  makes  very 
indifferent  shooting  the  next. 

Mr.  B.  wins  a  magnificent  cup  at  one  range,  and  on  the  same  day, 
with  the  same  rifle  perhaps,  comes  in  5th  or  6th  in  another  match  at 
another  range ;  in  short,  as  to  certainty  there  is  nothing  like  it.  It 
is  true  you  may  pick  a  gi'oup  of  good  shots,  and  they  can  be  depended 
on  to  make  much  better  practice  than  another  group  not  so  selected ; 
but  of  the  first  lot — the  group  of  veiy  good  shots — the  creine  de  la 
creme — ^take  for  the  sake  of  argument  the  eight  best  shots  of  England, 
and  that  a  stranger  looks  over  the  score  :  One  is  first— one  last,  and 
between  the  two  what  a  variety  of  comparisons  may  be  made,,  and 
yet  they  are  all  good.  If  the  first  should  be  accounted  very  good, 
and  the  last  very  bad,  a  stranger  might  class  them  as  follows : — 

1.  Very  good  shooting.  In  the  same  manner  if  the  eight 

2.  Good.  best  shots  of  Scotland  are  taken. 

3.  Verging  to  good.  The  first  may  be  reckoned  the 

4.  Tolerably  good.  best,  and  the  last  of  the  eight  the 

5.  Verging  to  bad.  worst. 

6.  Indifferent. 

7.  Bad. 

8.  Very  bad. 

and  yet  these  16  have  done  wonders  with  the  lifle,  being,  indeed,  the 
champion  8  of  the  two  countries.  But  if  the  same  eights  were  to  shoot 
in  a  week  following  at  the  same  range,  under  circumstances  identically 
the  same,  the  last  would  pcjssibly  be  first,  and  the  first  last ;  or  if  this 
should  NOT  be  the  case,  then  the  first  would  not  remain  first,  nor  would 
the  second  remain  second,  nor  the  third  third,  but  places  would 
inevitably  change,  and  so  on  to  the  end  of  the  chapter.  Why,  then, 
is  this  so  ?  Unquestionably  because  of  the  almost  insuperable  diffi- 
culty of  gettmg  all  things  right  at  the  right  mrnnent. 

Let  us  consider,  then,  how  many  things  are  to  l)e  got  right,  without 
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which  it  is  hopeless  to  make  a  good  score,  and  then,  if  it  is  in  the 
power  of  the  rifleman  to  have  them  all  in  good  order. 
First  of  all  we  will  assmne  the  rifle  is  correct,  then  as  the 

1st  necessity. — It  is  undoubted  that  the  quantity  of  powder  for  each 
charge  must  be  the  same,  for  if  too  much,  it  will  throw  the  ball 
too  far ;  if  too  Uttle,  too  short ;  thus  the  100th  part  is  suflScieut 
to  do  this  at  a  long  range. 

2nd. — The  powder  must  be  of  the  same  strength ;  it  should  be  weighed 
by  the  person  firing  himself,  and  from  a  large  quantity  well 
mixed,  so  as  to  ensure  uniformity. 

3rd. — If  the  first  two  are  attended  to  "  then,"  it  must  be  kept  dr}',  for 
dampness  weakens  it.  The  necessity  of  this  will  be  shown, 
when  the  decimals  of  error  are  considered.  Heixj,  then,  are  three 
points  connected  with  powder  to  begin  with. 

4th. — The  bullet  must  be  the  same  weight ;  for  if  too  heavy,  it  will  fall 
short,  if  too  light,  will  be  propelled  too  far.  (The  charge  being 
always  the  same). 

5th. — It  must  be  compressed,  not  cast.  Every  buDet  that  is  cast  has 
a  hollow  in  it,  caused  by  the  contraction  of  the  metal.  All  metal, 
whether  a  bullet  of  lead  weighing  j.  oz.,  or  a  crank  of  iron  of  50 
tons,  if  cast,  has  a  hollow  in  the  centre,  caused  by  the  contraction 
of  the  metal,  which  nothing  can  prevent. 

6th. — The  grease  used  is  of  importance,  and  ought  not  to  be  of  an  oily 
natui*e,  for  if  so,  it  wets  the  powder,  and  so  weakens  the  charge. 

7th. — The  wind  must  be  most  carefully  considered,  for  if  blowing 
straight  against  the  rifleman,  it  retards  the  flight,  and  the  rifle  will 
require  more  elevation ;  if  towards  the  target  it  augments  tlic 
flight,  and  less  elevation  is  required.  If  the  wind  is  from  the  right, 
it  will  throw  the  ball  to  the  left,  if  from  the  left  vice  versd ;  but  if 
this  only  had  to  be  considered,  it  would  be  little  indeed.  There  is 
every  variety  of  the  above,  and  then  allowing  this,  there  is  every 
change  of  distance.  "What  is  allowed  for  500  yards  will  not  do  at 
all  for  600,  and  unless  the  wind  is  most  carefully  attended  to,  it  is 
useless  to  expect  good  practice ;  indeed,  while  shooting  ordinarily, 
as  at  Wimbledon,  the  flag  must  be  watched,  to  show  tlie  force  of 
the  wind  at  different  times,  even  of  the  same  day.  These,  then, 
are  some  of  the  difliculties  of  lifle  shooting ;  but  it  may  be  said 
are  there  more  ?  I  fear  the  list  enumerated  is  only  a  part.  If 
the  rifle  is  con*ect  as  a  7th  necessity,  it  must  be  held  with  sights 
perpendicular.     If  it  is  so,  it  must  be  pointed  exactly  correct,  the 

8th  pomt  to  be  attended  to. 

Allowing  it  is  a  different  matter  to  have  all  the  above  items  kept  in 
view,  and  having  them  so,  unless  the  following  are  attended  to 
also,  the  rifleman  may  as  well  stay  at  home,  and  better  if  he  has 
to  pay  for  entries. 

Uth.  The  eye  must  be  coirect — Firing  from  a  rest,  and  having  hit  the 
target  three  times  in  succession,  the  fourth  shot  stiikes  just  on 
the  edge  of  the  target,  and  3  feet  from  the  centre  to  the  right — 
(it  will  be  granted  such  an  enror  often  occurs) — all  the  circimi- 
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stances  being  the  same,  powder,  bullet,  &c.,  an  error  of  the  eye 
must  be  the  cause ;  the  fore-sight  was  pointed  to  the  right,  and 
hence  the  bullet  struck  to  the  right.  The  question  is  how  nvuch 
was  the  fore-sight  pointed  to  the  right  or  in  error  \  If  tlie  dis- 
tance was  500  yards,  it  will  bo  found  by  calculation  the  sight 
was  pointed  ^^j}^,  say  y^  of  an  inch  in  error.  In  like  manner 
if  the  fore-sight  was  pointed  y^  of  an  inch  to  the  left  of  the 
centre,  the  bullet  would  strike  3  feet  to  the  left ;  if  -^  too  high, 
it  would  carry  3  feet  too  high.  If  the  distance  were  1,000  yards, 
and  the  error  3  feet,  then  the  error  at  the  time  of  firing  would  be 
half  the  above,  or  |ggy  hich.  The  larger  quantity  yj^  is  very 
small ;  how  much  smaller  the  half  of  it.  For  this  reason  the 
sights  should  be  regulated  according  to  the  eye  of  the  observer, 
and  as  fine  as  the  rifleman's  eye-sight  will  permit.  These  quan- 
tities, the  yj^  of  an  inch,  and  the  y^  Jiy  although  so  very  slight, 
need  not  discourage  any  aspirant  for  rifle  honours,  for  although 
small,  the  eye  is  capable  of  appreciating  and  regulating  them  too. 
One  distinguished  oflScer  of  volunteers  struck  the  bull's-eye  18 
times  out  of  20  successive  shots.  Here  all  the  items  having 
been  carefully  attended  to,  as  shown  by  the  result,  the  whole  would 
have. been  useless,  had  not  the  eye  been  perfect  also;  indeed  its 
delicacy  is  marvellous,  and  its  accuracy  almost  incomprehensible, 
save  when  we  consider  Whose  handiwork  it  is. 

lOtb.  Uniformity  of  bullet  must  be  preserved. — It  will  be  observed 
that  the  top  of  the  bullet  is  of  a  uniform  shape.  This  is  in 
order  that  the  resistance  may  be  uniform.  This  uniformity  must 
be  retained  when  the  bullet  fe  rammed  home ;  it  is  manifest, 
therefore,  that  it  must  not  bo  struck  with  the  ramrod,  but  gently 
pressed  into  its  place  in  the  baiTcl,  pressed  quite  home,  so  that 
no  space  be  left  between  it  and  the  powder. 

11th.  At  least  five  minutes  should  elapse  after  firing  before  loading 
again,  for  this  reason,  the  last  discharge  has  heated  the  barrel, 
that  heat  keeps  the  grease  more  liquid  than  when  cool ;  if  Uquid 
the  powder  gets  damp,  and,  therefore,  weaker. 

12th.  A  most  promment  cause  of  erroi,  and  one  which  spoils  many  a 
man's  good  score,  is  the  want  of  a  proper  position.  At  Hythe  I 
observed  an  excellent  shot,  in  the  same  squad  as  myself,  hit  the 
target  20  times  in  succession  at  500  and  600  yards,  and  not  count 
A  single  point.  Every  shot  was  a  ricochet.  Watching  carefully, 
I  found  out  his  error  and  corrected  it.    His  left  arm  was  not  kept 

The  error  at  any  distance  niaj  l3c  found  thus,  putting  the  error  at  •j'oth  of  an 
inch,  and  the  range  500  yards,  if  to  the  right  or  left,  elevation  or  depression, 

As  the  distance  from  the  eye  to  the  fore-sight  pointed  wrong, 
or  -^  in  error, — say  3  feet  or  oim5  yard  is  to  its  error 
-j^" — so  is  600  yards  to  its  error,  or, 

1  yard  t  -^  inch  :  :  500  yards  :  60  inch  or  4  feet  2  inches. 
If  1,000  yards,  and  the  error  ,V»  ^^^^ 

1  yard  :  ^^  inch  :  1 1,000  yards  :  100  inches,  or  8  feet  4  inchei. — 

a.  B.  V.  A. 
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.  perpendicular  to  the  knee ;  if  it  is  so,  and  held  firmly,  the  muzdc 
cannot  fall  at  the  explosion,  but  if  the  arm  is  at  an  angle  it  is  bent 
downwards  by  the  kick  of  the  gun,  which  it  cannot  be  in  the  first 
case.     Being  bent  down  evet-  so  little,  as  I  showed,  by  the  decimal 
error,  the  ball  will  almost  invariably  ricochet.    A  f anuUar  instance, 
illustrating  what  I  mean,  is  this : — If  two  ramrods  are  placed  per- 
pendicularly, one  on  the  top  of  the  other,  and  kept  so,  they  would 
support  a  considerable  weight ;  but  if  the  least  out  of  the  perpen- 
dicular, they  would  support  no  weight ;  so,  if  the  arm  is  really 
perpendicular  it  cannot  be  compressed,  but  if  not,  it  is  invariably 
bent  downwards,  as  shown  practically,  though  not  felt  by  the 
i*ifleman  finng. 
13th.  The  rifle,  it  need  hardly  be  stated,  must  be  kept  clean ;  if  fastened 
to  the  stock  with  bands  as  the  Enfield,  these  bands  must  be  care- 
fully screwed,  for  if  too.  tight  they  compress  the  bullet,  retarding 
its  flight  and  causmg  ricochets, 
14th.  The  pull  of  the  trigger  is  important  and  should  be  as  light  as 
possible,   consistent  with  safety — 6  Ibs.-pressure  has  been  con- 
sidered by  the  military  authorities  as  affording  these  advantages. 
That  may  be  necessary  for  private  soldiers,  but  it  is  far  too  great 
for  people  in  general ;  it  is  said  a  less  pressure  is  dangerous,  but 
so  is  gunpowder  and  everything  connected  with  it ;  a  light  pull 
simply  requires  greater  care. 
It  would  be  greatly  to  the  advantage  of  i*iflemen  if  a  less  puUJ  of 
trigger  and  also  a  rest  for  the  rifle  were  allowed.   It  is  to  be  hoped  that 
many  years  will  not  pass  before  rests  will  be  granted.     They  ai*e 
simple,  easily  canied,  not  expensive,  and  of  the  greatest  use.     With 
our  small  army,  efficacy  is  the  one  great  thing  to  look  to. 

Without  venturing  a  political  opinion  as  to  Denmark,  had  circum- 
stances obhged  us  to  send  an  army  thither,  it  must  have  been  a  very 
small  army  ind«^cd,  compared  with  that  of  Austria  or  Prussia — of 
gre'^'t  <;onsequence  then,  that  the  men  composing  it  should  have  been 
as  efficient  as  possible. 

At  present  the  gieat  delay  in  filing  is  all  caused  by  the  difficulty  of 
getting  a  proper  alignment ;  with  a  rest  it  is  obtained  immediately  at 
all  kneeling  distances,  thercforc  a  vei-i/  great  amount  of  time  would  be 
saved — a  most  important  item ;  an  indifferent  shot  who  misses  the 
target  15  times  out  of  20  at  400  yards  without  a  rest,  will  hit  it  15 
times  out  of  20  with  a  rest.  There  is  no  difficulty  about  the  matter, 
and  the  improvement  it  would  effect  in  the  shooting  would  be  very 
great.  Ramrods  that  could  be  used  as  rests,  might  bo  attached  to 
every  Enfield  rifle  now  in  the  service  at  a  cost  of  Is.  each. 

This  suggestion  has  been  approved  of  by  rifle  instructors  in  the 
regular  army,  and  feeling  perfectly  confident  of  its  usefulness,  having 
seen  it  tried,  1  trust  others  will  try  it  also,  so  that  the  subject  may 
be,  to  use  an  expressive  modem  term,  well  ventilated  ;  in  a  few  years 
it  may  be  considered  worth  attention,  and  in  a  few  more  perhaps 
adopted.  The  good  shooting  in  the  returns  of  our  army  would  be 
increased  from  50  to  cent,  per  cent.  I  am  obliged  to  mention  years, 
as  history  shows  the  above  statement  regarding  the  slowness  to 
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»dopt  improvements  to  be  true ;  one  of  the  most  useful  reforms,  viz., 
that  from  flint  locks,  with  the  troublesome  powder-honi,  &c.,  to  per- 
cussion caps,  took  no  less  than  27  years  to  accomplish.  With  conti- 
nental armies,  so  vastly  superior  to  ours  m  numbci*s,  this  Utile  island 
shotild  have  its  little  army  as  perfect  as  circumstances  will  allow.  It 
is  also  the  greatest  humanity  to  make  weapons  of  war  as  deadly  as 
they  can  be  made,  for,  although  paradoxical,  it  is  yet  tnie  that  the 
more  deadly  the  weapons  used  iu  war,  the  less  is  the  loss  of  life. 
That  this  is  true  we  have  only  to  look  to  history :  at  the  battle  of 
Flodden,  on  the  Scottish  side  only,  the  king  and  10,000  men  were  left 
dead.  At  Waterloo,  where  gunpowder  was  used,  the  loss  of  the  whole 
allied  army  was  less  than  8,000  iu  killed  and  wounded.  Although 
uimabers  must  of  necessity  have  a  gi'cat  bearing  on  the  question,  it  is 
also  a  question  of  spirit,  and  that  spint  must  be  inspired  by  the 
confidence  of  men  iu  their  leaders,  and  that  confidence  must  be 
inspired  by  the  i>erfectness  of  the  details  of  an  army  in  all  parts. 
What  I  mean  is  this,  if  numbers  were  to  be  considered  the  chief 
necessity,  then  it  would  only  be  necessary  to  brin^  200,000  of  one 
nation  to  conquer  100,000  of  another ;  we  know  this  not  to  be  the 
case,  but  as  we  have  not  got  men,  the  endeavour  must  be  to  make  up 
for  the  quantity  by  the  quality. 

At  the  annual  matches  at  Wimblcdcm  a  gradual  process  of  sifting 
goes  on,  the  residuum  being  a  few  winners  only.  Of  the  immense 
numbers  who  compete,  those  who  appear  are  the  best  from  many 
localities,  indeed  everywhere  that  a  volunteer  corps  exists.  Of  the 
250,000  volunteei*s,  each  corps  sends  forward  those  men  who  have 
proved  themselves  the  best  shots  in  their  own  neighbourhood,  so  that 
Wimbledon  may  be  said  to  represent  the  elite  of  the  riflemen  of  the 
day.  And  of  them,  how  many  go  back  empty,  any  one  may  see  by 
referring  to  the  report  of  the  proceedings  at  the  meetings.  The 
reason  undoubtedly  is,  not  the  carelessness  of  individuals,  but  their 
not  being  acquainted  with  all  the  minute  details  necessaiy  for  success. 
li  it  should  be  said,  there  are  50  prizes  and  250  men  to  compete, 
therefore  200  must  be  losers,  that  is  true ;  but  as  to  the  winners, 
they  are  not  50  of  the  250,  but  40  or  less,  some  men  taking  two,  three, 
and  four  prizes.  My  endeavour  in  this  paper  is,  to  impress  upon  rifle- 
men generally  the  importance  of  little  details,  without  which  great 
results  can  never  be  obtained ;  and  iu  summhig  up  the  different  points, 
probably  no  one  will  be  found  to  dispute  this.  That  although  a  prize 
imy  be  won  without  their  beuig  alluded  to,  still  every  one  competing 
ought  to  bear  ui  mind  : 

1.  That  the  j)Owder  ought  to  l>e  of  the  same  weight. 

2.  Weighed  from  a  large  (juantity  to  insure  unifonnity. 

3.  Must  be  kept  dry. 

4.  Bullet  of  the  same  weiglit. 

5.  Compressed,  not  cast ;  as  all  cast  bullets  are  eccentric  in  their 
flight. 

6.  Grease  of  suitable  nature. 

7.  Proper  allowance  for  wind. 
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8.  Rifle  must  bo  held  with  sights  perpendicular. 

9.  Correct  alignment. 

10.  Bullet  pressed  home,  not  struck  with  ramrod. 

11.  Not  to  load  when  the  bai*rel  is  heated. 

12.  Proper  position,  forearm  to  bo  perpendicular  to  knee. 

13.  With  Government  rifles  to  see  the  bands  are  not  too  tightly 
screwed, 

14.  Pull  of  tngger  to  be  as  light  as  allowed  by  regulation. 

16.  Never  fire  imless  you  can  snap  a  cap  without  the  least  motion, 
except  of  the  linger  (and  the  eye  steadily  fixed  on  tho  mark) ;  if  you 
cannot  do  this  you  are  not  in  good  shooting  order. 

Having  only  g^faduated  to  a  certain  extent,  there  may  he  jwhits  of 
e(iual  moment  not  touched  upon,  and  tho  Institution  will  be  glad  if 
any  one  would  point  them  out.  Having  felt  the  importance  of  this 
knowledge,  particularly  that  of  decimal  errors,  and  their  having  been 
pointed  out,  it  will  give  me  much  pleasure  to  hear  that  the  subject 
engages  attention. 


LECTgUE. 


Friday,  March  4th,  1864. 
Colonel  P.  J.  YORKE,  F.R.S.,  in  the  Chair. 


THE  APPLICATION  OF  ELECTRIC  TELEGRAPHY  TO  THE 
STEERING  AND  GENERAL  MANAGEMENT  OP  A  MAN- 
OF-WAR. 

By  Lieutenant  A.  H.  Gilmoue,  R.N. 

The  object  I  have  in  reading  this  paper  before  the  members  of  this 
Institutiou,  is  to  explain  the  constiiiction,  action  and  application,  of 
the  electric  telegraph  to  the  working  of  a  ship.  If  in  the  courae  of  my 
explauatiou,  which  is  written  for  my  practical,  and  not  niy  scientiiic 
hearers,  I  should  touch  too  much  upon  the  first  principles  of  elec- 
tricity, and  enter  a  little  into  detail,  I  trust  those  present  who  are 
better  acquainted  with  the  science,  will  forgive  me  if  my  lecture  prove 
a  little  tedious. 

It  is  now  some  seven  years  since  my  late  brother  brought  to  the 
notice  of  the  Admu-alty,  the  means  of  applying  electricity  to  conveying 
the  necessary  orders  from  forward  to  the  helmsman  in  dark,  windy 
nightSy  when  navigating  narrow  intricate  channels ;  and  submitted  to 
their  Lordships  an  electric  dial  for  that  purpose.  This  dial  had  been 
used  on  board  the  "  Wonga  Wonga,"  in  Australia,  and  had  proved  of 
infinite  service  on  many  occasions.  After  the  lapse  of  some  years, 
and  after  my  brother's  decease,  their  Lordships  allowed  my  partner 
and  myself  to  fit  our  steering  apparatus  to  Her  Majesty's  ship  "  Resis- 
tance." In  1862,  we  fitted  to  that  ship  the  very  dial  that  had  been 
nsed  in  the  years  1856-57,  and  which,  since  then,  had  been  held  in 
reserve,  ready  for  the  day  when  the  order  should  arrive  for  it  to  be 
fitted  to  one  of  Her  Majesty's  ships.  That  order  did  arrive;  and 
that  very  dial,  with  certain  alterations  and  improvements,  was  at  last 
fairly  launched  on  board  a  man-of-war.  There  is  an  old  saying,  <^  Keep 
a  thing  seven  years,  and  a  use  is  sure  to  turn  up  for  it."  We  have 
here  the  verification  of  that  old  iiaw. 
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Theii'  Lordships  were  inf  onned,  that  although  this  individual  instru- 
ment was  only  appUed  to  steering  purposes,  still  a  fui'ther  application 
of  the  same  means  would  enable  us  to  communicate  to  any  part  of  a 
ship  with  which  it  would  be  necessary  for  the  captain  to  have  imme- 
diate and  unen-ing  communication. 

I  see  here  many  naval  oflBcers ;  to  them  it  will  be  unnecessary  to 
describe  the  difficulty  that  exists  in  conveying  at  night,  in  a  gale  of 
wind,  or  even  in  a  strong  breeze,  or  when  steam  is  blowing  off,  an 
order  by  word  of  mouth  from  the  fore-bridge  to  the  wheel.    In  long 
ships  it  is  necessary  to  place  men  at  intervals  on  the  deck,  to  pass  the 
word  along.     The  eddy  winds  about,  the  deck  whisk  the  words  away 
from  the  speakers' mouths,  and  the  order  frequently  amves  at  its  des- 
tination mutilated,  or  is  lost  altogether,  and  has  to  be  repeated.   Such 
mistake  of  an  order  might  have  caused  irreparable  mischief  and  loss 
of  life.   The  time  lost,  whilst  the  order  was  being  repeated,  might  have 
just  been  of  a  sufficient  interval  for  miscliief  to  occur,  and  "  too  late, 
too  late  "  would  be  the  reply,  when,  alas  !  the  order  itself  had  arrived 
too  late.     Any  sailor,  and  many  travellers  can  call  to  recollection  the 
close  shaves  they  have  seen,  from  the  helm  not  being  "  given "  in 
time ;  or  from  the  order  having  been  misunderstood,  the  wheel  havin;^ 
first  been  put  the  wrong  way,  and  afterwards  having  to  be  put  right 
in  a  moment  of  emergency.     Take  the  following  for  instance — the 
night  is  dark  and  full  of  gloom,  the  gale  is  whistling  through  the 
rigging,  the  sea  is  dashhig  against  the  side  in  crested  waves;  the 
range  of  sight  is  limited  to  a  few  fathoms,  and  the  range  of  the 
voice  to  a  few  feet ;  when  towering  on  your  weather  quarter  a  huge 
mass  tearing  before  the  gale,  emerges  from  the  gloom,  bearing  down 
upon  you  with  all  the  force  of  destruction  ;  "  hard  up,'*  is  the  order 
shouted,  and  if  luckily  the  order  is  heard  and  acted  on,  the  stmugcr 
flies  past  you,  and  the  heart  that  had  been  in  your  mouth  settles 
fluttering  down  into  its  accustomed  place.     But  if  the  order  had  not 
been  understood,  what  then  ?  Look  to  the  wreck  chart,  or  read  the  list 
of  missing  vessels,  or  even  the  cases  of  collision  tried  in  the  Court  of 
Admiralty.    Imagine  another  case  :  you  are  ninning  up  channel  before 
a  south-wester,  the  look-out  man  cries  "  A  hght  a-head,"  you  see  a 
small  vessel — a  fishing  smack  crossing  your  bows  ;  put  your  helm  over 
at  once,  and  you  clear  her.     The  helm  must  be  put  over  immediately 
or  you  are  ui)on  her,  and  every  soul  in  the  little  craft  will  be  lost ; 
your  heart  again  beats  tuniultuously  with  fear  for  those  poor  fishermen. 
If  the  order  is  not  instantly  acted  on,  or  if  it  be  misunderetood,  a 
wateiy  gi*ave  7timt  be  their  lot. 

It  is  needless  to  multiply  cases  in  which  a  moment's  hesitation  or 
a  single  error  would  be  fatal,  especially  in  fleet  sailing.  It  cannot  he 
denied  that  in  the  present  condition  of  naval  warfare,  a  means  of 
instantaneously  transmitting  orders  from  one  part  of  a  ship  to  another, 
is  imperatively  demanded.  Kapid,  consequently  successful  manoeuvres, 
can  only  be  carried  out  by  rapid  and  correct  tmnsmission  of  orders, 
and  their  equally  rapid  obeyance.  If  ships  are  to  be  used  as  rams,  it 
is  imperative  that  in  giving  colhsion,  the  ram  be  steered  to  a  nicety, 
and  her  course  altered  instantaneously.    If  also,  as  Admiral  Sir  6. 
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Sartorius  proposes,  large  guns  arc  to  bo  put  into  small  vesBCls — tbese 
vessels,  forming  as  it  were,  locomotive  gun  carriagcB — the  elevation 
and  depression  of  the  guiia  being  obtaiaod  by  elevating  aercwa  or 
qaoins,  whilst  the  training  <iF  the  guns  is  to  be  effected  by  the  hori- 
zontal movement  of  tlio  vesacl's  bows  to  port  or  starboard;  how 
necessary  that  the  training  should  be  gained  witti  the  utmost  rapidity, 
BO  as  to  cover  abjccts  in  motion.  The  double  screw  is  a  great  step 
towards  this  end,  but  even  the  double  sercw  is  useless,  unless  we 
poflseSB  some  moans  of  instantly  sending  the  proper  orders  to  the 
engineers.  Also  in  mancBuvring  ships,  a  means  of  commmilcation  is 
essential,  not  only  between  the  captain  and  the  helmsman  and  engi- 
neers, but  equally  between  him  and  the  cupolas,  divisions  of  quarters 
and  magazines ;  so  that,  when  the  order  is  given  to  the  helmsman  to 
alter  the  helm,  instructions  would  be  sent  to  the  engine-room  requir- 
ingthe  engines  to  co-operate  in  the  movement;  to  the  officers  in  charge 
of  cupolas  to  train  the  cupolas  as  the  ship  comes  round ;  to  the  ofBcers  of 
broadside  batteries  to  lay  their  guns  on  the  requisite  bearing ;  and  to 
the  magazines  to  order  the  moEt  destructive  charge  suited  for  the 
time  to  bo  passed  up. 

The  particular  telegraph  T  am  about  to  doRcribc  is  applied  primarily 
only  to  steering  purposes ;  but  I  have  here  a  ground  plan  of  the  key- 
plates  of  a  larger  telegraph,  by  means  of  which  the  officer  in  command 
IB  in  communication  with  wheel,  engine-rooms,  cupolas,  or  divisions  of 
quarters  and  magazines.  The  principle  contained  in  each  instrument 
being  nearly  the  same,  a  description  of  <mo  will  lead  to  a  thorough 
comprehension  of  the  whole.  The  electricity  employed  in  this  appa- 
ratus is  commouly  termed  voltaic  electricity,  and  is  tne  production  of 
the  action  of  a  galvanic  batten-. 

If  we  take  a  piece  of  zinc  Z  (Fig.  1), 
and  a  piece  of  copper  C,  and  place  them  in 
water,  so  that  the  submerged  parts  shall 
be  separated,  whilst  the  upper  parts  rest 
aguuBt  each  other,  wc  nave  a  siuijilc 
battery.  The  oxygen  of  the  water  at- 
tacks the  zinc,  chemical  decomposition 
takes  place,  and  a  current  of  electricity  is 
generated.  This  will  continue  as  long  as 
the  upper  parts  of  the  metals  are  in  con- 
tact or  connocted,  but  the  moment  they 
are  separated,  all  action  ceases.  Of  course 
such  a  battery  as  this  is  vei-y  weak,  the  zinc 
becomes  coated  with  oxide  of  zinc,  which 
being  insoluble  in  water,  stops  all  chemi- 
cal action.  A  little  sulphuric  acid  added 
to  the  water,  however,  obviates  this  by 
turning  the  oxide  of  zinc  into  sulphate  of  zinc,  which  being  soluble  in 
water  allows  the  chemical  action  to  continue.  As  long,  therefore,  as 
there  is  any  zinc  to  be  acted  on  and  eaten  away,  and  any  sulphuric 
add  to  combine  with  the  oxide  formed,  a  current  will  continue  until 
the  solution  becomes  saturated  with  sulphate  of  zinc,  when,  by  a  pecii- 
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liar  electrical  process,  the  metal  zinc  becomes  deposited  on  the  copper, 
and  stops  further  action.  To  obviate  this,  it  is  usual  to  place  the 
zinc  in  a  solution  of  sulphate  of  zinc,  and  the  copper  in  a  solution  of 
eulphatu  of  copper,  separating  the  two  by  a  poratis  earthenware  par- 
tition, when  copper  is  deposited  on  the  copper  plato,  which  of  course 
does  not  interfere  with  the  generation  of  electricity.  Suoh  a  batteiy 
with  only  a  pair  of  plates,  is  of  course  only  of  small  power,  and  can 
only  work  through  a  short  distance,  any  addition  to  the  length  of  the 
connecting  wire  A  (or  conduit  pipe)  tends  to  reduce  the  power,  bat, 
on  the  other  hand,  by  increasing  the  number  of  cells  we  can  make  &  | 
'  battery  of  sufficient  power  for  any  I'cquired  purpose.  I 

Let  us  take  two  tpebcU 
similar  to  that  in  Kg,  1, 
and  charge  them  similarly, 
but  instead  of  leaning  the 
metals  against  each  other, 
connect  the  zinc  in  tbe 
one  vessel  with  the  copper 
in  the  other  by  moans  of 
copper  wire,  ae  iu  Fig',  2. 

Wo  have  now  doubled 
our  battery  power,  and  so 
on,  every  cell  we  add  and 
connect  we  increase  the 
power. 

So  long  as  the  cells  are 
connected  by  the  wires, 
the  current  generated 
will  continue  to  flow,  but  if  the  wires  be  broken  or  diHConnccted 
the  current  at  once  ceases.  The  current  is  always  supposed  to  flow 
from  the  zinc,  through  tlic  liquid,  to  the  copper,  and  tbcnce  by  means 
of  the  connecting  wires,  or  "  circuit,"  as  it  is  technically  termed,  back 
to  the  zinc  Thus  in  Fig.  1  it  is  shown  by  the  arrow  to  be  flowing 
from  riglit  to  loft,  but  by  simply  altering  the  connection  of  the  wires 
it  can  be  made  to  flow  the  reverse  way.  This  flowing  of  tlio  current 
is  merely  an  arbitrary  method  of  conceiving  tlie  action  of  the  current, 
and  though  probably  not  theoretically  correct,  is  practically  the  most 
useful  method  of  describing  the  force  generated  by  thcbattcry.  As  it 
would,  of  course,  be  very  inconvenient  in  practice  to  employ  such  cells 
as  iu  Pigs.  1  and  2,  a  more  compact  and  convenient  battery  is  used. 
It  is  a  trough  made  of  teak,  divided  into  a  number  of  partitions  or 
cells,  answering  the  purpose  of  the  vessels  employed  in  Figs.  1  and  2. 
These  cells  are  again  divided  by  partitions  to  keep  the  copper  and  zinc 
solutions  separate.  Fig,  3  shows  the  batterj-  In  question.  It  is 
called  a  ]  2-plute  sulphate  batterj-,  there  being  sufScient  cells  to  accom- 
mfidate  12  pairs  of  plates.  'WTien  the  plates  are  laid  in  as  shown, 
and  the  two  sides,  C,  Z,  brought  into  contact  with  the  wire  A,  we 
have  BufBcient  battery  power  to  work  an  instrument  within  a  short 
distance.  Kncb  a  battery,  if  moderately  though  frequently  used,  will 
retain  its  power  for  a  considerable  time — ordinarily  from  six  to  eight 
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months.  ExceBsivc  use  causes,  of  course,  a  proportional  consumption 
of  Bulphatc  of  copper ;  on  the  other  hand,  if  allowed  to  remain  idle, 
the  ptates  bec-ome  covered  with  dirt  or  fur,  and  the  action  of  the 
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battery  is  destroyed,  so  that  all  that  is  required  to  maintain  an  efficient 
battery  power  is  to  see  that  the  plates  are  cleaned  frAn  time  to  time, 
and  that  due  supply  of  sulphate  of  copper  be  kept  in  the  copper  cells, 
and  the  connections  perfect. 

The  battery  being  constructed,  we  will  next  consider  the  means 
employed  to  convey  its  influence  to  distant  objects.  A  piece  of  wire 
(as  shown  in  Figs.  1,  2,  3,)  generally  performs  this  office.  The  wire 
emjdoyed  on  board  ship  is  copper  covered  with  some  insulating  sub- 
stance, such  as  india-rubber  or  gutta-percha.  It  is  thus  coated  or 
insnlated  to  prevent  the  different  wires  coming  in  contact  with  one 
another,  or  with  the  wet  planks  or  water,  as  in  either  case  the  elec- 
tricity would  be  dispersed.  These  wires  convey  the  electric  current  as 
water-pipes  convey  water,  or  gas-pipes  gas ;  so  that  if  allowed  to  come 
into  contact  with  water,  or  with  one  another,  they  would  be  as  ineffi- 
cient as  leaky  pipes,  water  being  a  non-electric  or  conducting  sub- 
stance, and  allow  all  the  current  to  escape.  If  we  require  to  send  an 
electric  current  from  the  bridge  B  to  the  wheel  W  (Fig.  4),  we  lay  a 

wire  (A)  between  these  points,  at  B  we  join  it  to  battery  B  at  C.    It 
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is,  however,  necesBary  to  complete  the  circuit,  that  is  to  bring  another 

wire  from  W  to  B  at  point  Z.  On  land  the  earth  is  used  to  complete 
the  circuit,  but  on  board  ship  a  return  wire  is  necessary.  Thus  we 
have  a  continuous  current  flowing  from  B  thi'ough  the  wire  A  to  W, 
and  if  we  inserted  a  sufficiently  delicate  instrument  at  W  we  should 
be  enabled  to  read  the  signal  transmitted  from  B.  This  current,  and 
therefore  the  signal,  is  continuous  as  long  as  the  wires  are  kept  in 
connection  with  the  battery,  and  is  always  the  same  if  the  current 
continues  to  flow  in  the  same  direction ;  but  it  can  be  interrupted  if 
the  wire  be  disconnected,  or  reversed  if  the  connections  of  the  wires  be 
altered.  To  be  constantly  connecting  and  disconnecting  by  hand 
would  be  a  tedious  and  unpleasant  operation. 

We  have,  therefore,  an  instrument  called  a  key  adapted  to  this 
purpose  (Fig.  5).    Let  H  be  a  metal  handle  (brass  or  copper)  free  to 
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Tork  to  the  right  or  loft  (port  nr  starboard)  on  a  centre  P,  aud  so 

governed  orrogulatcd  by  eprings  or  other  means  that  it  shall,  imleijti 

designedly  moved,  be  held  as  in  the  Fig.  at  steady. 

From  the  Z  of  battery  B  juin  a  wire  to  block  Z',  and  connect  the 

'ler  pole  C  of  tiie  batteiy  to  the  return  wire  D.    In  the  same  manner 

nect  the  other  poles  of  battery  B'  to  the  block  of  the  key  C,  join 

line  wire  A  to  the  key  handle  H  at  P;  the  handle  now  communi- 

ites  with  the  line  A.    In  the  case  before  us,  then,  wo  have,  when  the 

at  "  port,"  the  conrse  of  the   current   as  follows :    From 

ittery  B'  through  its  wire  C  to  tho  eontact  point  C,  upon  which  the 

idle  is  resting  in  full  contact,  thence  into  tno  handle  and  line  wire, 

80  to  the  instrument  I,  and  back  by  the  return  wire  D  to  the  other 

lie  of  the  battery  B',     If  we  now  bring  the  handle  over  to  "  star- 

«rd,"  we  get  an  opposite  ciurent  to  that  when  the  handle  was  at 

irt,  the  battery  B  being  connected  up  in  the  reverse  manner  to 

tttery  B'.    The  reversal  of  the  euiTent  could  easily  be  accomplished 

ith  tne  key  with  one  battery  only,  hot  a  second  battery  is  adopted  to 

Dplify  tho  construction  and  reduce  tho  number  of  points  of  contact, 

rhich  are  always  sources  of  mishap.    It  may  be  as  well  here  to  call 

^ntion  to  the  necessity  of  keeping  the  points  of  contact  Z'  and  C, 

well  as  the  points  of  contact  in  the  handle,  clean,  otherwise  ihc 

rrent  will  not  pass,     A  piece  of  sand-paper  will  remove  a:iy  dirt  or 

oystals  of  salt  that  may  clog  them. 

We  now,  come  to  the  instrument;  the  piincipal  features  of  which 
arc,  viz.,  an  indicator  on  the  face  of  thu  instrument,  moving  iu 
tux»rdance  with  the  index  handle,  II,  on  the  fore  bridge  or  station, 
indicating  port,  starboard,  or  steady,  as  the  operator  desires. 
A  bell  or  gong  sonnded  at  cither  signal  to  port  or  starboard, 
lus  calhng  attention  doubly,  by  the  deflection  of  the  indicator  and 
,  le  sharp  sound  of  the  bell  which  is  inside  the  instrnment  facing  the 
wheel.  The  construction  of  the  instrument  is  simple  enough,  it  stiU, 
however,  requires  a  little  consideration  of  tho  power  of  electricity 
«8  regards  magnetism,  to  understand  it  thoroughly. 

The  influence  of  a  magnet  on  iron  or  steel,  is  too  well-known  to  need 
comment,  the  action  of  the  electro-magnet  is  not,  however,  so  well- 
known.  If  wo  take  a  piece  of  soft  iron,  and  wind  round  it  a  copper 
wire  covered  with  silk,  to  preve-nt  one  lap  of  the  wire  coming  in  cen- 
tal with  tho  other,  and  then  join  the  two  ends  of  this  wire,  one  to 
^~'^o^  pole  of  a  battery,  so  that  the  electric  current  may  pass  through 
wire,  and  so  round  the  soft  uron  core ;  the  core  at  once  obtains 
powers,  and  becomes  an 
■magnet ;  aud  if  we  biing  it  B"iq.  6. 

proximity  with  a  delicately 
magnet,    it   will    attract  or  ~ 

tJie  magnet  according  to 
1  current — positive  or  nega- 
—  is     pasamg     through     tho 

Thus,  in  Fig.  6,  eupposo  A  to 
' »  as  elcctro-magueti  of  which  D 
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Fig.  7. 


Steady 


is  the  iron  core,  on  sending  a  positiye  or  copper  current  tlprongfa  it, 
we  shall  find  that  B  will  attract  the  north  pole  of  a  magnet,  whilst  G 
will  repel  it.  On  sending  a  negative  or  zinc  current  wough  it,  the 
case  will  be  reversed,  0  will  attract  the  north  pole  of  the  mi^net, 
and  B  repel  it. 

Let  a  pair  of  small  coils,  A  A,  be  arranged  as  in  Fig.  7,  a  magnet, 
B,  working  in  a  centre,  0,  between  them,  on  passing  a  current  through 
the  coils,  we  shall  find  the  magnet  assume  one  of  tne  dotted  positionft 
in  the  Figure,  and  if  an  opposite  current  be  introduced,  the  reverse 
will  be  the  case. 

The  movements  of  a  needle  or 
indicator  attached  to  this  magnet, 
will,  of  course,  correspond  to  the 
movements  of  the  magnet  itself. 
It  will  be  seen  at  once,  that  these 
two  movements  provide  us  with 
the  signals,  port  and  starbotttL 
We  have,  however,  a  third  signal, 
steady,  to  arrange ;  gi-avitation 
will  help  to  give  us  this,  but  to 
insure  a  permanent  signal,  ad- 
ditional precautions  have  been 
taken.  The  magnet  B  has  been 
provided  with  two  small  rollers, 
one  at  each  of  the  upper  cor- 
ners, a  small  spring,  D,  presses 
against  these  rollers  in  such  a 
manner  as  to  retain  the  magnet, 
and  consequently  the  indicator, 
in  a  perpendicular  position  when  no  electric  current  is  passing  through 
the  coils.  But  the  attraction  of  the  electro-magnet  is  sufficient  to 
overcome  the  pressure  of  the  spring  on  the  rollers,  and  deflect  the 
needle.  No  sooner  is  the  current  withdrawn,  than  the  spring  causes 
the  magnet  to  assume  its  vertical  position.  This  spring  is  so  arranged, 
that  its  readjustment  is  easy,  should  it  ever  get  out  of  order.  Thus 
we  have  the  three  signals,  required,  viz.,  port,  starboard,  steady,  by 
means  of  which,  in  accordance  with  the  following  code,  the  officer  in 
charge  can  order  the  helrtisman  to  give  any  amount  of  helm,  from 
"  3  spokes  "  to  "  hard  over,"  The  movement  of  the  key-handle  not 
only  causes  the  indicator  to  deflect,  but  also  a  bell  to  strike  (Fig.  8) 
thus  doubly  calling  attention ;  supposing  this  is  the  code  adopted,  one 
movement  of  the  handle,  which  causes  one  deflection  of  the  needle 
and  one  stroke  of  bell,  means  8  spokes ;  two  movements  of  handle, 
6  spokes ;  three  movements,  9  spokes,  and  so  on.  The  handle  moved 
rapidly  several  times,  causes  the  needle  to  deflect,  and  the  bell  to 
keep  rinffin^,  and  would  show  that  the  officer  was  in  a  hurry,  and 
wanted  the  nelm  hard  over  short.  We  will  now  consider  the  action 
of  the  signal  bell.  This  is  effected  by  means  of  the  same  electro- 
magnet that  is  employed  to  deflect  the  indicator.  A  in  Fig.  8, 
again,  represents  the   electro-magnet;   let  B,  the  anuature,  be  a 
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piece  of  soft  iron  working 
upon  a  centre,  C,  with  a 
small  rod  and  hammer  D, 
fixed  to  it,  and  dependent 
iqxm  itB  movement.  £  is 
ft  piece  of  wire  passing 
Umragb  the  head  of  the 
hammer  to  regulate  the  dis- 
tance the  armature  is  to  bo 
kept  from  the  magnet ;  on 
a  current  passing  through 
ooil  A,  the  armature  will  be 
at  once  attracted  towards 
it  with  a  quiet,  sharp 
movement,  and  the  ham- 
mer, D,  if  properly  regu- 
lated, will  strike  the  bell,  G, 
and  remain  in  that  position 
as  long  as  the  current  con- 
tiniieB;  on  that  ceasing,  the  hammer  immediately  falls  back  to  its 
|)laoe  of  rest,  imtil  another  current  is  sent.    By  this  means,  in  con- 

C Diction  with  the  indicator,  we  can  order  the  helmsman  to  give  any 
Im.  For  instance,  if  it  be  pre-arranged  that  each  deflection  is  to 
mean  three  spokes,  and  twelve  spokes,  or  a  "  turn  of  port-helm,"  is 
wanted,  the  oflScer  in  charge  moves  the  handle  four  times  to  port,  the 
indieator  facing  the  helmsman  deflects  four  times,  the  bell  strikes  four 
times,  and  the  helmsman  immediately  gives  a  turn  of  port-helm.* 

Ton  will  observe  that  the  action  shown  in  Fig.  8  is  not  the  same 
as  in  Fig.  7 ;  here  (Fig.  8)  the  armature  being  merely  a  piece  of 
soft  iron,  is  attracted  to  the  electro-magnot  by  every  current  passing 
thnnig^  it,  no  matter  whether  j^ositive  or  negative.  In  Fig.  7  tho 
movement  of  the  magnet  is  entirely  dependent  on  the  nature  of  the 
current  employed,  a  positive  current  attracting  it  one  way,  and  a  nega- 
tifo  another.  The  return  signal  by  which  the  helmsman  repeats  tho 
Older  received  by  him,  to  the  ofticer  ui  charge,  is  constructed  precisely 
m  the  same  manner  as  shown  in  Figs.  5  and  7. 

It  will  be  easily  seen  how  the  application  of  the  same  principle,  can 
be  applied  to  the  conveyance  of  orders  to  any  part  of  the  ship.  With 
ft  bell  to  call  attention,  and  an  indicator  to  point  to  the  word  of  com- 
mand, we  have  all  that  is  necessary.  The  great  object  wo  have  had 
in  view  in  constructing  this  instniment,  has  lx?cn  to  make  it  as  simple 
as  possible ;  so  that  it  can  be  easily  comprehended,  and  in  case  of 
deraugement,  repaired  by  any  ship's  armourer. 

The  principles  on  which  it  is  worked,  and  which  I  have  detailed  to 
yon,  are  easily  acquired,  and  the  mechanical  construction  of  the 
instnunent  is  of  the  simplest  nature.  It  may  have  appeared  to  those 
unaoquainted  with  the  science  of  electricity,  that  the  minutiaj  into 

•  As  long  as  the  kcy-handlo  rests*  at  port  the  indicator  points  to  jiort,  and  tho 
hdai  will  be  k«pt  to  port.^A.  H.  O. 
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which  I  have  entered  are  complicated  and  diy;  but  the  principles 
enunciated  are  far  more  simple  than  those  required  to  comprehend  the 
compass,  and  infinitely  simpler  than  the  action  of  a  steam-engine. 

Electricity  is  but  in  its  infancy.     It  is  impossible  to  say  to  what 
purix)8C8  it  may  not  be  appHed.  When  abroad  it  transmits  our  thoughta 
and  wishes  from  distant  lands  to  our  dear  old  England.   It  guides  and 
protectsus  in  our  rapid  journeys  along  the  iron  highways.     In  Brussels, 
amongst  other  places  on  the  continent  subject  to  intense  cold,  whole 
streets  of  skeleton  clocks  may  be  seen  keeping  time  by  means  of  a 
guiduig  clock,  through  the  agency  of  electricity.  From  the  merchant's 
countiy  house  to  his  office,  from  the  hall  to  the  stable,  from  the  dining- 
room  to  the  kitchen,  from  the  Admiralty  to  the  Commander-in-chief  of 
the  Channel  squadron,  it  alike  attracts  attention  and  conveys  commands. 
It  silvers  our  plate,  and  copies  our  engravings ;  it  alleviates  pain,  and 
cures  disease.    Indeed,  there  are  few  purposes  to  which  it  is  not  ap- 
plicable. 

Its  application  to  naval  purposes  is  not  its  latest  novelty,  nor  its 
least  utilit}^ ;  and  it  is  hoped  that  its  adoption  into  Her  Majesty's  navy 
will  lead  to  its  ultimate  introduction  to  navigation  generally.  I  may 
here  state,  that  we  have  our  steering  apparatus  on  board  the  following 
ships  of  the  Royal  Navy :  Her  Majesty's  yacht  "  Victoria  and  Albert," 
the  u-on  frigates  "  Resistance,"  "  Hector,"  and  "  Prince  Consort,"  the 
"  Orlando,"  60,  and  the  "  Orontes." 

I  and  my  partner,  Mr.  Preece,  to  whom  I  am  indebted  for  electi'ical 
improvements  in  the  apparatus,  claim  no  merit  for  the  invention  itself. 
But  we  do  claim  priority  in  its  practical  introduction  to  naval  purposes ; 
and  we  take  to  ourselves  the  credit  of  having  been  the  first  to  intro- 
du(*.e  to  the  Lords  of  the  Admiralty  the  means  of  steering  and  working 
a  ship  by  the  electric  telegraph. 

The  subjection  to  which  science  htis  reduced  Ughtning,  Avliicli  is  only 
electricity  m  a  high  state  of  tension,  is  a  subject  worthy  of  deep  con- 
templation. 

Imagine  the  look  of  amazement  on  the  face  of  Old  Benbow,  Peter 
Parker,  or  other  of  the  ancient  marinere,  if  in  the  midst  of  a  ten*ific 
storm  of  thunder  and  lightning,  the  wind  howling,  and  rendeiing 
inaudible  all  words  of  command;  imagine  Benbow*s  face,  if  at  the 
moment  a  consort's  foremast  had  been  struck  by  the  electric  tluid  and 
shivered,  some  one  had  bawled  into  the  old  gentleman's  ears  through 
a  speaking-trumpet,  the  future  improvements  of  science.  How  Sir 
W.  Snow  HaiTis  would  insert  a  ribbon  of  copper  down  the  masts  and 
quietly  lead  this  dread  enemy  into  the  sea,  and  there  harmlessly  dis- 
perse it.  How,  again,  in  future  years  science  would  hold  prisoner  this 
mortal  terror,  and  make  it  work  like  any  slave  obedient  to  the  motion 
of  a*  finger.  How,  again,  in  a  few  more  years,  when  England  Imd 
spread  her  empire  from  sun  to  sun,  iron  ships  three  times  the  length, 
and  six  times  the  tonnage  of  the  gallant  old  "  Breda"  that  Benbow  so 
nobly .  fought,  would  travei*se  the  ocean  without  sails  at  the  rate  of 
16  taiots  an  horn*.  IIow,  in  the  darkest  night  and  in  the  fiercest  gale, 
amidst  all  the  confusion  of  a  tremendous  iiction,  this  imprisoned  and 
fettered  lightning  would  convey  with  its  own  immeasurable  swiftness, 
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and  the  most  pcifect  accuracy,  orders  from  the  captain  to  any  part  of 
the  ship.  Wliat  would  have  been  the  old  sailor's  astonishment  ?  Fancy 
his  look  of  mingled  uicrcduUty  and  wrath  i  And  yet  how  calmly  we 
look  upon  these  improvements  now,  taking  them  as  matters  of  course, 
and  wondering  why  such  things  have  not  always  been.  In  the  next 
century,  possibly,  "our  ancestors,"  as  Paddy  said,  "will  look  back  upon 
his  posterity "  in  the  same  manner  hi  which  we  look  back  upon  the 
people  of  a  past  age.  The  wedge  being  introduced,  and  the  ball  of 
science  set  rolling,  it  will  doubtless  continue  to  roll,  gathering  daily 
every  grain  of  science  that  the  teeming  brain  of  man  conceives,  and 
BO  keep  on  increasing  m  volume,  and  cunstructing  of  the  diurnal  atoms 
an  offering  to  Him  who  endows  us  with  reasonmg  power,  until  tliis 
world  itself  shall  cease  to  roll  its  daily  courae.  I  have  said  before  that 
alldasses  of  society  on  shore  have  their  electric  teleg^phs,  and  I 
therefore  submit  to  tins  Institution  that  it  is  very  hard  that  sailors 
should  not  have  theirs ;  and  I  would  also  move  that  this  Institution  do 
consider  the  necessity  of  applying  electricity  to  certain  nautical  pur-  * 
poseSy  believing  that  should  we  tit  the  apparati,  sparks  will  not 
ny  from  the  wires  and  set  fii*e  to  the  loose  powder  about  the  decks,  as 
some  ofiScials  to  whom  the  subject  was  explauied  have  feared,  though 
we  can,  if  we  like,  by  frictional  electricity  discharge  a  ship's  broadside 
IB  one  gun. 


FLEXIBLE  COFFER-DAMS  FOR  CLEANING  AND  REPAIRING 

SHIPS  AFLOAT. 

By  Captam  H.  F.  M^Killop,  R.N. 

The  very  limited  dock  accommodation  available  for  our  large  ships, 
either  at  home  or  abroad,  has  now  become  a  serious  consideration, 
both  to  the  Government  and  mercantile  naval  authorities.  The  almost 
nnivenial  use  of  iron  for  ship-builduig,  is  only  checked  by  the  frequent 
necessity  now  existing  for  docking  iron  ships,  to  remove  the  hicrusta- 
tionSy  weed,  &c.,  whicli  so  rapidly  form  on  their  bottoms ;  not  large 
ships  only  feel  this  want  of  dock  accommodation,  "  for  in  many  i)ai'ts 
of  the  world  where  our  shijis  of  war  are  frequently  stationed  for  three 
or  four  years,  and  to  which  numl>ers  of  our  merchant  ships  are  con- 
stantly trading,"  no  docks  or  other  cofivenience  for  cleansing,  painthig, 
or  repairing  tlie  bottoms  of  our  ships,  exist  at  all.  Heaving  down 
the  long  dat-fioored  ships  of  the  present  day  would  be  a  long  and 
dangerous  process,  and  in  the  case  of  a  steamer  ahnost  im]x)ssible 
witliout  removing  her  machinery.  The  hehuet  and  diving  dress, 
although  most  useful  for  examining*  the  bottoms  of  ships  ailoat,  and 
even  for  effecting  trilling  roiuiirs,  does  not  at  all  me<»t  the  nea^ssit}'. 
Coffer-dams  have  for  many  years  been  used  for  thes<i  purposes,  but 
hitherto  they  have  hivariably  been  constiiicted  of  rigid  material  made 
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expreBsly,  and  after  tbe  accident  had  happened,  to  fit  any  one  particular 
part  of  the  hull,  where  repair  was  neeaed.  This  was  the  case  with 
the  "  Great  Eastern,"  after  her  accident  off  New  York. 

The  great  expense  and  delay  neccssaiy  to  fit  such  coffer-dams 
renders  their  use  of  rare  occurrence,  and  I  have  only  alluded  to  them, 
as  the  machine  to  which  I  wish  to  call  your  attention  bears  an  affinity 
to  them ;  but  instead  of  being  constructed  of  rigid  material  to  fit  one 
particular  section  of  the  ship,  it  is  made  of  a  Icxible  material,  and 
capable  of  being  applied  to  any  part  of  the  ship  for  which  it  may  be 
made.  I  claim  for  this  machine  the  advantage  of  being  inexpensive 
and  portable ;  when  rolled  up,  not  occupying  more  spu^e  than  a  rain 
awning  or  a  topsail ;  the  circular  backed  ladder  wnich  goes  down 
inside  the  coffer-dam,  takes  to  pieces  and  stows  away  in  a  case  "  not  so 
large  as  a  midshipman^s  chest."  The  air  piunp  (where  one  is  needed)  is 
quite  a  small  affair.  I  say  where  one  is  needed,  because  all  ships  having 
Gossege's  or  HearPs  pumps,  such  as  arc  used  in  Her  Majesty's  service, 
•  need  not  have  the  air  pump,  as  those  pumps  .  answer  the  purpose  of 
inflating  the  cylinders  or  tubes  by  simply  taking  off  the  suction  and 
drying  the  pump  well  out  before  using  it.  My  triangular  coffer-dam 
is  simply  a  modification  of  the  other,  made  to  be  used  at  the  bow  and 
stem,  supported  in  one  case  by  the  bowsprit,  and  in  the  other  by  a 
spar  placed  there  for  the  purpose.  These  machines,  although  not  so 
portable  as  the  jacket,  are  very  important,  inasmuch  as  they  enable  you 
to  examine  and  repair  your  stem  and  stem  post,  or  in  screw  steamers 
with  non-Ufting  screws  to  do  the  same  to  them.  As  to  the  question 
of  hght  to  enable  the  men  to  see  under  the  bottom,  simply  a  globe- 
lamp  or  police  light  lowered  down  inside  the  ladder,  answers  all  pur- 
poses, and  is  only  required  under  the  floor. 

I  now  come  to  the  cleaning  process  without  using  a  coffer-dam ;  for 
iron  ships  up  to  the  present  time  this  has  been  a  great  necessity,  for 
although  numerous  inventions  have  been  announced  (my  own  amongst 
others)  no  one  has  yet  succeeded  in  producing  a  coinpositwn,  the  use  of 
which  would  enable  an  iron  ship  to  be  kept  three  years  on  a  station 
where  she  could  not  be  docked ;  in  fact  it  is  very  rare  to  find  an  iron 
ship  kept  perfectly  clean  even  for  a  year. 

Faihng  the  means  of  keeping  ships  clean,  it  becomes  necessary  to 
have  the  means  of  cleaning  them  when  they  become  foul.  One  side 
of  the  flexible  macliine  1  propose  to  use,  as  I  have  already  done,  for 
the  purpose  of  quickly  and  thoroughly  cleaning  the  bottom  of  a  ship, 
not  by  the  process  of  scrubbing  or  scraping,  but  by  the  use  of  unslaked 
lime  introduced  between  the  ship  and  the  canvas  lining,  which  lime 
being  slightly  wetted,  soon  in  the  process  of  slaking,  destroys  all 
animal  and  vegetable  life,  which  may  then  be  readily  and  thoroughly 
removed,  by  the  machine  being  drawn  along  the  bottom,  some  of  the 
air  having  previously  been  allowed  to  escape  from  the  cylinder,  in 
order  to  ease  the  pressure  of  the  machine  from  tlie  ship's  bottom. 

In  the  machine  made  for  the  "  Recruit  '*  1  have  bnishes  hitroduc^d 
near  to  the  cylinders  on  the  off  side,  simply  to  remove  the  lime  and  any 
toul  matter  on  which  it  has  already  acted.  1  do  not  believe  in  scrubbing 
iron  Bhips.    I  have  been  told  by  many  who  have  scrubbed  their  ships, 
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particnlarlj  in  tropical  climatcR,  that  after  one  scnibbing,  the  growth 

IB  three  times  as  quick  and  is  ranch  thicker  than  it  was  before.  Indeed, 

I  believe  that  the  liogging  process  at  sea  only  tends  to  irritate  the 

gnsSj  much  as  our  brushing  and  sweeping  our  la^vns  on  shore  tends  to 

etimnlate  the  growth  of  the  grass.    Wliether  it  is  the  same  with  the 

£8h  I  do  not  Imow.     The  foul  matter  removed  from  the  "  Recruit "  in 

my  first  attempt  at  acting  upon  it  by  lime,  ql early  proved  that  both 

animal  and  vegetable  life  were  thoroughly  destroyed  by  the  action  of 

the  lime,  and  that  life  had  to  be  renewed  by  a  new  formation.     I  do 

not  say  that  in  a  short  time  a  new  formation  would  not  exist,  but  by 

destroying  it  with  lime  you  have  this  advantage  over  scrubbing,  that 

yon  destroy  the  germ  of  the  animalcule  and  the  seed  of  the  grass. 

The  evident  utility  of  this  machhie  for  stopping  a  leak  needs  no 
comment,  the  simplicity  of  its  application  and  the  closeness  of  its  fit 
to  the  hull,  are  easily  seen.  Another  purpose  for  which  it  may  be  used 
is  for  a  Jbat  or  pontoon ;  by  doubling  the  machine  and  lacing  the 
parts  together,  a  sort  of  boat  is  formed,  so  buoyant  that  for  landing 
on  a  lee-shore  through  a  surf,  few  boats,  built  expressly  for  the  pur- 
pose, would  answer  better.  In  conclusion,  I  beg  to  point  out,  that  I 
do  not  confine  myself  to  one  or  two  materials  for  the  construction  of 
the  air  tubes  or  lining  of  these  machines — in  some  cases  I  would  use 
india-rubber,  or  rather  canvas  prepared  with  india-rubber;  and  in 
other  cases  leather  riveted  as  in  our  hoses ;  and  I  propose  to  try 
vulcanized  rubber,  with  canvas  coverings  faced  with  feaniaught,  and 
luted  with  l)eeswax  and  tallow,  on  the  part  of  the  cylinder  which 
comes  in  contact  with  the  sliip's  side  and  bottom. 

In  the  meantime  I  have  confined  myself  to  leather  and  india- 
nibber,  and  have  succeeded,  as  far  as  the  principle  is  concerned.  The 
thing  is  still  in  its  infancy ;  I  tmst  it  may  be  further  developed  as  a 
useful  means  of  getting  under  water  to  examine  ships  without  the 
use  of  diving  dresses,  and  witliout  the  great  expense  of  sendhig  ships 
home  from  foreign  stations  to  be  docked. 

I  must  apologise  for  the  roughness  of  my  modelp,  but  the  half-pay 
of  a  sailor  who  lias  to  develope  the  merits  of  an  invention  admits  oi  no 
extravagance  in  that  direction. 

The  flexible-jointed  ladder  shown  in  Figs  2  and  3,  is  used  as  a 
means  of  going  down  the  ship's  side,  inside  the  canvas  machine. 
Fig.  3  shows  the  arched  back  piece  which  prevents  the  man  from  being 
jammed  up  against  the  ship's  side  by  the  pressure  of  the  water  out- 
side, and  also  gives  him  room  to  use  a  scraper,  bnish,  or  other  tool, 
after  the  water  has  been  pumped  out  of  the  coffer-dam  thus  formed. 

Fig.  4  shows  triangular  dock  or  coffer-dam  for  bow  or  stem.  Fig.  5 
the  same  applied  to  the  stem.  This  figure  shows  the  stern  higher  out 
of  the  water  than  would  be  the^case  under  ordinary  cuxmmstances. 


LECTURE. 


Friday,  March  18th,  1864. 

Lieutenant-Colonel  T.  ST.  LEGER  ALCOCK,  Vice-Chainnan  of 

Council,  in  the  Chair. 


THE  ART  OF  COMMAND  CONSIDERED  WITH  REFERENCE 
TO  THE  DUTIES  OF  REGIMENTAL  OFFICERS.* 

By  Lieutenant-Colonel  A.  Cunningham  Robertson,  8th,  The  King's 

Regiment. 

Command  is  the  peculiar  and  characteristic  function  of  every  individual 
holding  military  rank  above  that  of  a  private  soldier.  The  greater  or 
less  capacity  for  the  exercise  of  this  function  measures  the  fitness 
of  the  non-commissioned  as  well  as  of  the  commissioned  officer  for  the 
rank  he  actually  occupies.  It  determines  the  expediency  of  promoting 
him  to  a  higher  rank. 

The  authority  of  the  corporal  is  derived  from  the  same  source  as 
that  of  the  colonel.  It  invests  both  with  the  same  right  to  exact 
absolute  obedience ;  it  imposes  on  both  the  same  obhgatiou  to  use  the 
power  confided  to  them  conscientiously,  discreetly,  and  with  a  sym- 
pathetic consideration  for  the  feelings  of  those  placed  under  them  ;  it 
is  given  to  both  as  a  tiiist  to  be  exercised  for  promoting  the  same 
ends,  viz.,  the  good  of  the  service,  the  maintenance  of  discipline,  the 

*  In  preparing  this  locturo  I  have  borrowed  several  iUustrations  from  Colonel 
Kolt*8  work  on  Moral  Command,  the  onlj  book  iu  the  English  language  witli  which 
I  am  acquainted  which  treats  of  the  subject  of  the  lecture.  This  work  is  ratlier 
desultory  and  unsatisfactory  in  its  arrangement,  but  it  contains  yery  interesting 
statements  of  the  results  obtained  by  the  writer  by  carrying  out,  when  in  command 
of  a  regiment,  the  system  he  recommends. 

I  haye  also  embodied  in  my  lecture  certain  views  regarding  the  mode  in  which 
authority  should  be  exercised,  derived  from  writers  on  the  government  of  schools 
and  families,  to  whose  works  reference  will  be  made  at  those  parts  of  the  lecture 
which  are  borrowed  from  them. 

The  idea  of  this  lecture  was  first  suggested  to  me  by  hearing  an  admirable  dis- 
course on  obedience,  dchvered  by  one  of  these  writers,  the  Rev.  Dr.  Robert  Lee, 
Frofesfor  of  Biblical  Criticism  in  the  University  of  Edinburgh. — ^A.  C.  B. 
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preservation  of  good  order,  and  the  exact  jxirfonnanee  of  the  appointed 
duties  of  their  respective  offices.  Moreover,  if  any  one  invested  with 
military  authority  exercises  that  authority  oppressively,  vexatiously, 
indiscreetly,  or  mikindly ;  if  a  command  l>e  given  which  is  harsh, 
selfish,  or  unjust ;  which  is  useless,  or  frivolous,  or  contrary  to  custom ; 
which  is  impracticable,  inconsistent  with  other  orders,  or  ill  suited  to 
the  circxunstances  of  the  case;  or  which,  though  legitimate  and 
proper,  is  enforced  in  an  impatient,  ill-tempered,  or  \nolent  way,  with- 
out sympathy  or  consideration  for  the  feelings,  the  weaknesses,  and 
the  prejudices,  of  those  who  have  to  obey  it,  he  who  gives  such  a 
command,  whatever  may  be  his  grade,  whether  he  be  a  colonel  or  a 
corporal,  abuses  the  autliority  with  which  he  is  invested,  and  fails  in 
the  performance  of  that  function  which  is  the  essential  characteristic 
of  lus  rank. 

Suice,  then,  the  authority  of  officers  and  non-conunissioned  officxjrs 
of  every  gi*ade  is  the  same  ui  khid,  since  it  is  derived  from  the  same 
Boorce,  has  the  same  claim  to  obedience,  imposes  the  same  duties,  is 
given  for  the  same  ends,  and  is  hable  to  the  same  abuses,  is  it  not 
Uie  bounden  duty,  not  only  of  every  officer,  but  of  every  non-com- 
misioned  officer,  anxiously  to  consider  what  are  the  exact  limits  of  his 
authority?  What  are  the  qualifications  required  for  its  efficient 
exercise?  What  are  the  general  principles,  and  what  the  specific 
rules  by  which  he  must  endeavour  to  regulate  his  conduct  hi  dealing 
with  those  under  his  command  ? 

Obedience  is  the  co-relative  term  of  command.  It  is  the  result 
which  he  who  gives  the  command  desires  to  obtaui.  Now,  whether  a 
oominand  be  obeyed  or  disobeyed,  depends  on  the  re8ix>ct  which  is  loft 
for  the  authority  of  liim  whf)  issues  the  order.  The  art  of  connnand 
may  therefore  be  defined  to  be  "  the  art  of  using  those  means  which  are 
mott  suitable  for  ensuring  respect  being  paid  to  authority, ^^ 

He  who  exercises  authority  may  rely  on  three "  different  classes 
of  motives.  lie  may  rely  on  motives  which  appeal  to  the  liojxjs 
and  fears,  or  on  those  which  appeal  to  the  reason  and  conscience, 
or  on  those  which  appeal  to  the  affections  of  those  under  his  command. 
Of  these  three  classes  of  motives,  those  which  appeal  to  the  hopes 
and  fears  are  doubtless  the  most  energetic  in  their  action,  and  the  most 
easily  apphed.  In  time  of  jKiace,  when  soldj^i's  are  confined  within  the 
four  walls  of  a  barrack-square,  it  is,  no  doubt,  j>os8ible  for  an  officer, 
who  possesses  neither  the  confidence  nor  the  love  of  the  soldiers  under 
his  command,  to  mauitain  discipline  merely  by  the  use  of  those  powers 
which  the  law  places  at  his  disi)osal  for  comjK^lling  obedience,  and  for 
punishing  those  who  attempt  to  resist  his  authi)rity,  or  who  neglect 
to  obey  his  commands.  Bnt  hi  the  field,  where  the  opiX)rtunitie8  and 
temptations  to  transgress  rules  are  multiplied,  where  the  means  of 
restnunt  are  dimuiished,  and  where  the  service  recpiircd  from  the  soldior 
is  not  merely  the  exact  performance  of  certain  prescribed  exercises, 
hut  the  exertion  of  every  power  he  |>ossesses — nay,  even  tlu'  devotion 
of  his  life  at  the  command  of  his  oflicer — it  is  obvious  that  a  system  of 
terror  must  utterly  break  down,  and  that  no  ollicer  will  prove  an 
efficient  commander  who  doetT  not  j>ossess  the  (inalities  which  attract 
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loTe  and  inspire  confidence ;  who  is  not  skilful  in  the  use  of  those 
means  which  enable  an  officer  to  exercise  a  powerful  personal  influence 
over  the  opinions  and  affections  of  soldiers. 

If,  therefore,  an  officer  desire  to  exercise  the  authority  committed 
to  him  in  the  only  way  calculated  to  secure  the  ends  for  which  that 
authority  is  given,  he  must  fix  his  attention,  not  on  the  conditions 
under  which  authority  is  exercised  in  the  barrack-square,  but  on  the 
conditions  under  which  it  is  exercised  in  the  field.  If  he  does  this  he 
can  scarcely  fail  to  see  that  obedience  (however  exact  and  per- 
fectly rendered),  if  it  be  merely  the  result  of  the  vigorous  use  of 
severe  compulsory  means,  originates  in  an  inadequate  and  defective 
motive.  He  can  scarcely  fail  to  see  that  the  obedience  of  soldiers  to 
be  of  real  military  value,  must  be  not  only  exact  and  absolute,  but 
that  it  must  also  be  willingly  and  cheerfully  rendered.  That  the 
spring  from  which  it  derives  its  origin  and  persistent  force  must  not 
be  the  slavish  feeling  of  fear,  but  the  noble  feeling  of  implicit 
confidence  and  of  sincere  personal  attachment.  He  can  scarcely  fail 
to  see  that  in  order  to  exercise  his  authority  effectively,  he  must  not 
trust  solely  or  even  principally  to  the  use  of  force,  but  must  chiefly 
rely  on  that  moral  influence  which  can  only  be  acquired  by  the  exer- 
cise of  firmness,  the  manifestation  of  wisdom,  and  by  the  practice 
of  kindness. 

The  general  principle  from  which  all  rules  for  the  successful 
exercise  of  the  art  of  command  are  derived,  may  be  stated  in  a 
single  sentence : — Make  obedience  as  easy  and  as  agreeable^  disobedience  as 
diffiadt  and  as  disagreeable  as  possible. 

The  application  of  this  principle  is  quite  independent  of  the  organi- 
zation of  the  body  to  be  governed,  or  of  the  particular  objects  or 
purposes  for  which  the  authority  of  the  governing  power  is  exercised. 
The  same  mode  of  exercising  authority  which  is  suitable  for  the 
command  of  a  regiment,  is  suitable  for  the  government  of  a  family, 
of  a  scliool,  of  a  ship,  of  a  fleet,  of  an  army,  of  any  organized  body, 
which  is  required  to  ol3cy  the  orders,  and  to  act  under  the  directions  of 
a  single  cliief. 

The  rules  which  must  be  observed,  and  the  conditions  which 
must  be  fulfilled  by  the  commanding  officer  of  a  regiment,  are  pre- 
cisely the  same  as  those  which  must  be  observed  and  fulfilled  by 
his  subordinate  officers  and  non-commissioned  officers,  by  the  captain 
in  the  management  of  his  company,  by  the  sergeant  or  corporal  in 
maintaining  order  in  his  room.  The  corporal  is  under  precisely  the 
same  obligations  as  the  colonel,  so  to  exercise  his  authority  as  to 
secure  the  willing  and  cheerful  obedience  of  those  under  his  command. 
The  obhgation  of  both  is  the  same,  the  result  aimed  at  is  the  same, 
and  that  result  can  only  be  obtained  by  the  one,  through  the  use  of 
the  same  means  as  must  be  employed  by  the  other.  Whatever  be  the 
amount  of  authority  entrusted  to  him  who  commands,  and  whatever 
be  the  nature  of  the  service  he  is  appointed  to  exact — that  obedience 
which  originates  in  feelings  of  respect,  confidence,  and  love,  will  only 
be  yieldea  to  him  whose  authority  is  exercised  with  firmness,  with  dis- 
cretion, and  with  kindness.    He,  therefore,  who  desires  so  to  exercise 
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his  authority  as  to  make  obedience  easy,  and  to  inspire  those  under 
him  with  feelings  of  respect,  confidence,  and  love,  must  take  care  that 
his  commands  are  as  few  as  possible ;  that  they  are  reasonable,  just, 
and  necessary ;  tliat  they  are  uniform  and  consistent ;  that  they  are 
proportioned  to  tlie  strength  of  those  who  have  to  obey  them,  and 
that  they  are  strictly  enforced.  Regulations  or  orders  which  want 
any  of  these  attributes,  must,  to  the  same  extent,  fail  to  secure  the 
willing  and  cheerful  obedience  of  its  soldiers.  On  the  other  hand,  by 
iodolging  in  the  caprices  of  a  selfish  or  arbitrary  disposition,  by  incon- 
sistency in  his  orders  and  requirements,  by  demanding  in  the  heat  of 
temper  what  is  felt  by  himself  in  cooler  moments  to  be  harsh,  imprac- 
ticable, useless,  or  unreasonable,  and  what  therefore  cannot  be  strictly 
enforced — by  these  and  such  like  faults  an  officer  will  excite  feelings 
of  hatred  and  contempt,  which  even  if  they  do  not  break  forth  in  open 
acts  of  insubordination  and  defiance,  are  nevertheless  quite  uicom- 
patiblc  with  the  efficient  and  salutary  exercise  of  military  authority.* 
The  following  rules  exhibit  a  statement  in  detail  of  the  principal 
considerations  which  an  officer  ought  to  keep  continually  in  view  in  the 
exercise  of  his  authority,  and  by  reference  to  which  he  ought  to 
accostom  himself  to  test  the  propriety  and  expediency  of  every  order 
he  issues.    These  rules  are : — 

I. — Take  care  that  compUance  with  orders  shall  always  be  attended 
with  advantage,  and  that  disobedience  and  neglect  shall  be  invariably 
punished. 

II. — Before  issuing  an  order,  consider  well  what  means  are  available 
for  ascertaining  that  it  is  strictly'  complied  with,  and  make  careful 
arrangements  for  the  supervision  of  its  execution. 

IIL — Issue  as  few  orders  and  impose  as  few  restraints  as  possible. 

IV. — Take  care  that  every  order  issued  is  legal,  just,  and  useful. 

V. — Take  pains  to  render  the  reasonableness  and  utihty  of  every 
order  that  is  issued,  manifest  to  those  who  have  to  obey  it. 

VI. — Take  care  that  every  order  is  expressed  in  concise,  simple  lan- 
guage, free  from  ambiguity,  and  so  framed  as  to  be  distinct,  and  easily 
understood.  When  an  order  is  given  verbally,  tlie  tone  of  the  voice 
Bhonld  be  decided  and  free  from  hesitation. 

VII. — In  giving  directions  concerning  the  method  of  carrying  out 
an  order,  take  care  not  to  impose  any  unnecessary  labour. 

VIII. — Before  issuing  an  order,  take  care  that  all  necessary  arrange- 
ments are  made  for  facilitating  its  execution. 

IX.— In  issuing  a  new  order,  take  care  that  it  does  not  contradict 
or  in  any  way  impede  the  execution  of  any  former  uncancelled  order. 

X. — When,  by  a  change  of  circumstances,  an  order  becomes  super- 
fluous or  mischievous,  do  not  jx^nnit  it  gradually  to  fall  into  disuse, 
but  let  it  be  explicitly  cancelled.  The  same  iiile  applies  w^hen  a  mis- 
take has  been  made,  and  an  order  issued,  which  is  found  to  be  unpropcr 
or  inexpedient 

XI,— So  manage  as  never  to  have  the  laugh  against  you. 

♦  Vide  "  The  Family  and  it8  Duties,"  by  the  Rev.  Dr.  E.  Lee,  p.  W . 
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XII. — In  framing  regulations  and  orders,  endeavour  to  adapt  them 
to  the  convenience  of  those  by  whom  they  arc  to  be  obeyed. 

I  shall  now  endeavour  briefly  to  illustrate  the  bearing  of  these  rules 
on  the  details  of  regimental  management. 

Rule  I. 

2'ake  care  that  compliance  with  orders  shall  always  he  attended  with 
advantage,  and  that  disobedience  and  neglect  shall  he  invariably  punished. 

Although  the  power  of  conferring  rewards  and  of  inflicting  punish- 
ments must  always  be  the  foundation  on  which  authority  rests,  yet  the 
chief  aim  of  every  one  invested  with  authority  should  be,  to  secure  obe- 
dience without  exercismg  tliis  power.  An  oflBcer  should  accustom 
himself  to  consider  the  necessity  of  ordering  punishment,  as  a  proof 
of  failure,  he  should  regard  the  amount  of  success  that  attends  his 
efforts  to  maintain  discipline,  without  the  infliction  of  penalties,  as  the 
measure  of  the  degree  of  skill  he  has  attained  in  the  art  of  command. 

The  most  effectual  means  of  diminishing  the  frequency  of  punish- 
ment, is  to  make  its  infliction  certain.  A  very  slight  penalty  (provided 
there  be  no  chance  whatever  of  escaping  its  infliction)  will  operate 
more  effectually  in  deterring  soldiers  from  the  commission  of  crime, 
than  the  liabiUty  to  a  penalty  of  the  most  extreme  severity,  but  the 
infliction  of  which  is  rendered  uncertain,  either  by  facilities  for 
concealing  guilt,  or  by  the  too  frequent  or  the  capricious  exercise  of 
the  power  of  remission. 

The  eflBcacy  of  punishment  is  therefore  not  in  proportion  to  its 
severity,  but  in  proportion  to  the  certainty  of  its  infliction.  Indeed, 
great  severity  is  not  only  uimecessaiy,  it  is  positively  injurious.  It 
has  a  tendency  to  tempt  non-commissioned  officers  and  witnesses 
to  screen  offendere,  and  to  conceal  crhae. 

If  it  happens  that  the  officer  who  has  to  administer  a  rigorous 
system,  thinks  it  too  severe,  he  is  apt  to  construe  facts  and  evidence, 
with  an  undue  bias,  in  f avom*  of  the  prisoner,  and  also  to  makt* 
arbitrary  exceptions  and  remissions,  the  effect  of  wliich  is,  to  diminish 
the  certainty  of  crime  meeting  a  fitting  retribution,  and  therefore  to 
increase  the  temptation  to  commit  offences. 

That  system  of  punishment  is  most  likely  to  be  efficacious,  which 
imposes  penalties  of  moderate  severity,  so  gi-aduatod  as  to  discriminate 
between  men  who  seldom  commit  offences,  and  whose  general 
t;haracter  is  good,  and  men  of  bad  character,  who  are  habitual 
offenders;  which  defines  with  precision  the  cases  in  whicli  these 
jienalties  will  be  inflicted,  and  which  is  so  efficiently,  impartially', 
and  consistently  administered,  that  few  offences  are  committed  which 
are  not  detected,  and  that  no  offence  is  detected  which  is  not  visited 
by  the  prescribed  penalty. 

The  effect  of  previous  good  conduct  in  averting  or  diminishhig 
punishment,  should  be  regulated  by  general  rules ;  all  cases  which 
are  similar  in  their  character  should  be  punished  by  the  same  iHjnalties. 
I  select  three  cases  of  the  offences  most  frequently  coimnitted  by 
soldiers,  to  illustrate  the  manner  in  which  rules  may  be  framed  for 


TO  THE   DUTIES  OF  REGIMENTAL  OrFICfeUS.  183 

awarding  punisliincut  in  a  systematic  way,  according  to  a  graduated  ' 
Bcalc. 

let  Crime. — Late  turning  out  for  parade  or  roll-call. 

Punishnients. — If    6    months  clear  on  the  defaulters'   book,   re- 
primand by  the  captain. 

2nd  offence  within  6  months,  3  days  confined  to  barracks  (to  be 
awarded  by  cagUiin  without  confining  soldiers). 

3rd  offence  witliin  6  months,  7  days  confined  to  barracks. 

4th  offence  witliin  G  months,  10  days  confined  to  barracks, 

Ilnd  Crime. — ^Absence  from  tattoo,  not  exceeding  24  hours. 

Punisi linen t. — If  12  months  clear  of  defaulters*  book,  reprimand. 

If   6  m(mths  clear  on  defaulters'  book,   7  days'  confinement  to 
barracks. 

2nd  offence  within  6  months,  10  days'  confinement  to  barracks. 

8rd  offence  withhi  6  months,  stoppage  of  pay,  and  14  days'  confine- 
ment to  barracks. 

4th  offence  within  6  months,  stoppage  of  pay,  and  21  days'  confine- 
ment to  barracks. 

5th  offence  within  6  months,  stoppage  of  pay,  and  28  days'  confine- 
ment to  barracks. 

6th  offence,  stoppage  of  pay,  1G8  hours'  imprisonment,  14  days' 
confinement  to  banacks. 

7th  offence,  regimental  court-martial. 

Illrd  Crime.  Dnmkenness. — If  12  months  clear  of  defaulters'  book, 
iqyrimand. 

2nd  offence  within  12  months,  7  days'  confinement  to  barracks. 

3rd  offence  within  12  months,  14  days'  confinement  to  barracks. 

4th  offence  within  12  months,  28  days'  confinement  to  barracks ;  or 
if  within  3  months  of  previous  instance,  108  hours'  imprisonment,  and 
14  days' confinement  to  barracks. 

5th  offence  within  12  months,  regimental  court-martial  for 
habitual  drunkenness. 

The  establishment  of  a  graduated  scale  of  punishments  for  minor 
offences  is  most  useful  in  preventing  officers  in  command  of  detach- 
ments from  dealing  with  defaulters  more  or  less  leniently  than  they 
arc  dealt  with  at  head-quarters ;  but  its  principal  ntiUty  consists  in 
keeping  the  manner  of  dealing  with  crime  at  head-quarters  uniform  ; 
and  preventing  any  inconsistency  between  punishments  awarded  by 
the  Lieutenant-Colonel  and  those  awarded  by  officers  in  temporary 
command.  Indeed,  unless  some  scheme  of  awarduig  punishment  be 
deliberately  formed  and  adhered  to,  it  will  be  found  even  when  no 
change  occurs  in  the  commanding  officer,  that  the  manner  of  dealing 
with  offences  will  not  Ijc  uniform,  and  that  a  commanding  officer  is 
very  liable  to  incur  the  imputation  of  partiality  by  awarding  to 
precisely  similar  ofF'jiu'cs,  (vjmmittod  at  difTcront  times,  very  dissiuiilur 
penalties. 

It  is  much  more  difficult  to  deal  witii  the  offences  of  ncm-com- 
m^ssioned  officers,  according  to  a  uniform  scale,  than  with  those  of 
privates. 

There  arc  many  iiTegularities  and  neglects  for  which  reduction 
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,  appears  too  severe  a  punishment,  and  yet  which  either  in  their 
own  nature,  or  on  account  of  having  been  more  than  once  repeated, 
are  too  serious  to  be  adequately  dealt  with  by  a  mere  reprimand. 
In  cases  of  this  kind,  a  commanding  ofBcer  frequently  feels  it  very 
difficult  to  decide  how  to  act,  and  is  apt  occasionally  to  come  to 
opposite  conclusions  regarding  offences  precisely  similar  in  their 
character. 

To  enable  a  commanding  officer  to  deal  satisfactorily  and  consistently 
with  the  offences  of  non-conunissioned  officers,  I  tliink  power  should 
be  given  to  him  to  impose  fines,  and  award  stoppage  of  part  of  their 
pay  for  a  hmited  period.  I  think  also,  that  in  dealing  with  sergeants 
convicted  of  such  offences  as  neglect  of  duty,  or  of  conniving  at,  or 
failing  to  report  irregularities,  a  discretion  should  be  allowed  to  courts- 
martial  of  reducing  them  to  the  rank  of  corporal  instead  of  to  the  rank 
of  private. 

The  chief  power  of  reward  vested  in  a  commanding  officer  is  that 
of  selecting  men  for  promotion,  but  by  making  the  granting  of  passes, 
furloughs,  and  other  indulgences,  dependent  on  good  conduct,  and  by 
exempting  well-conducted  men  from  some  of  the  ordinary  parades 
and  roll-calls,  the  efficacy  of  this  means  of  government  may  be  very 
considerably  increased. 

The  attainment  of  certain  desirable  objects,  such  as  attendance  at 
school,  which  it  may  not  be  expedient  to  enjoin  imperatively,  or  to 
enforce  by  the  infliction  of  penalties,  may  also  be  effected  by  the 
judicious  employment  of  suitable  inducements,  such  as  exemption 
from  some  parades  and  from  all  fatigues. 

Bulb  II. 

Before  issuing  an  order,  consider  well  what  means  are  availahlefor  ascer- 
taining that  it  is  strictly  complied  with,  and  make  careful  arrangements  for 
the  sitpervisimi  of  its  execution. 

The  practical  difficultv  in  the  art  of  command,  does  not  coiisiHt  so 
much  in  determining  what  orders  are  proper  to  be  issued,  as  in  keep- 
ing up  a  system  of  efficient  superintendence,  and  in  the  energetic 
exercise  of  personal  vigilance,  so  as  to  make  sure  that  what<jver 
order  is  given,  shall  be  strictly  compUed  with. 

To  organize  such  a  sytem  of  superintendence  as  shall  ensure 
exact  compUancc  with  whatever  orders  may  bo  issued,  is  of  more 
importance  than  to  determine  in  each  particular  case  what  orders  arc 
most  expedient  and  most  fitted  to  attain  the  end  in  view.  Wliether 
a  particular  order  be  useful  or  superf  uous,  judicious  or  hijudicious, 
expedient  or  inexpedient,  may  sometimes  be  a  matter  of  very  small 
importance— almost  of  indifference.  The  mischief  done  by  an  im- 
proper order,  depends  on  the  greater  or  less  importance  of  tlio  matter 
to  which  the  order  relates.  If  the  matter  be  trifling,  the  mischief 
done  by  the  unproper  order  will  also  be  trifling.  But  the  miscliief  done 
by  permitting  an  order  to  be  neglected  or  disobeyed,  in  no  degree 
depends  on  the  subject  to  which  the  order  relates,  in  any  quality  of  tfie 
order  itself.    Whether  an  order  be  right  or  wrong,  expedient  or  inex- 
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pedient,  important  or  trifling,  the  injury  done  to  discipline  by  neglecting 
to  enforce  exact  compliance  with  what  is  prescribed,  is  the  same. 
Whether,  for  instance,  soldiers  sit  down  to  dinner  with  their  jackets 
buttoned  or  unbuttoned,  is  a  matter  of  no  great  importance,  and, 
therefore,  it  cannot  matter  much  what  order  a  commanding  officer 
thinks  proper  to  give  about  the  dinner  dress.  But  if  he  decide  that 
the  jackets  shall  1^  buttoned,  and  gives  an  order  to  that  effect,  then 
it  becomes  a  very  important  matter  that  the  rule  laid  down  should  bo 
strictly  adhered  to,  and  if  he  suffer  the  order  he  has  given  respecting 
this  tnfling  matter  to  bo  neglected,  he  suffers  a  very  serious  injury 
to  be  done  to  the  discipline  of  liis  regiment. 

The  difference  between  a  regiment  which  is  well  commanded,  and 
one  which  is  ill  conmiandcd,  will  be  generally  found  to  consist  less  in 
the  nature  of  the  orders  issued,  than  in  the  manner  in  which  they  aro 
enforced.  No  orders,  however  excellent,  wiU  produce  satisfactory 
malts,  unless  enforced  by  a  good  system  of  supervision,  but  no  system 
of  supervision,  however  skilfully  framed  and  perfect  in  theory, will  work 
well  imlesB  directed  and  controlled  by  a  vigilant  and  energetic  chief. 

In  the  command  of  a  regiment,  the  same  rule  holds  good  as  in  tho 
general  conduct  of  human  affairs — men  come  first,  measures  after- 
wards. An  energetic  commanding  officer  working  with  a  bad  system, 
is  to  be  preferred  to  a  good  system  carried  on  by  a  feeble,  irresoluto 
diief. 

The  practicability  of  enforcing  obedience,  is  then  a  matter  which 
must  bo  always  carefully  considered  before  issuing  an  order.  If  in 
any  particular  case  it  be  foreseen  that  this  essential  condition  cannot 
be  secured,  an  officer,  instead  of  attempting  to  obtain  the  desired 
result  by  means  of  a  direct  order,  should  rather  endeavour  to  accom- 
pSsh  what  is  wished  to  be  done,  in  some  other  way. 

llULE  III. 

bme  as  few  orders^  and  impose  as  few  restraints  asjxmible. 

The  problem  to  be  resolved  in  the  government  of  soldiers  is 
the  same  which  presents  itself  in  all  possible  govcmment48.  '^Tho 
'^thinff  to  be  done  is  always  the  same:  to  reconcile  the  greatest 
**  possible  amount  of  individual  liberty,  with  the  most  perfect  submission 
"  to  law."*  Zealous  and  energetic  conmianding  officers  sometimes  act 
as  if  this  statement  of  the  conditions  of  tho  problem  were  erroneous,  as 
if  the  true  object  to  bo  aimed  at  were,  not  to  increase  the  amount  of 
liberty  allowed  to  the  soldier,  but  to  restrict  it  within  the  narrowest 
possible  limits.  As  if  the  amount  of  liberty  he  actually  possesses  were 
a  proof  of  failure,  a  thing  to  be  regretted,  an  imperfection  to  be  reme- 
died. 

Numerous  minute  regulations  haniss  and  irritate  the  soldier.  He 
is  also  harassed,  if  the  work  of  instruction,  or  the  work  of  super- 
intendence, or  both,  be  overdone  by  parades  of  unnecessary  length, 
or  by  inspections  of  unnecessary  frequency. 

*  Lldncaltion  FxogieMire,  par  MAdame  Nccker  <!•  Sauwure*— Jar.  1|  chap.  t. 
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If  the  constant  meddling  of  a  commanding  officer  with  matters 
where  his  interference  is  not  required,  be  harassing  to  the  soldier, 
still  more  mischievous  and  intolerable  is  the  meddlmg  of  an  over 
zealous  non-commissioned  officer.  Although  prevention  is  better  than 
cm'c,  yet  it  is  certainly  better  for  a  non-commissioned  officer  to 
permit  men  to  run  the  risk  of  being  occasionally  punished  for  neglect, 
than  to  be  continually  reiterating  orders  and  tormenting  men  by  dii'ec- 
tions  and  inquiries  concerning  their  execution.  Admonitions  and 
exhortations,  to  be  effective,  must  be  seldom  employed :  notliing  is 
more  irritating,  and  more  certain  to  create  feeluigs  of  dislike  and 
contempt,  than  habits  of  constant  interference  and  fault-finding. 

That  system  of  management  which,  with  the  view  of  'diminishing 
temptation  to  crime,  is  opposed  to  granthig  passes  and  indulgences, 
appears  to  me  contrary  to  the  principle  of  this  rule.  Let  all  possible 
means  be  taken  to  induce  men  to  avoid  and  to  resist  temptations. 
Endeavour  to  foster  tastes  for  innocent  recreations,'  and  to  create  facili- 
ties for  the  indulgence  of  such  tastes;  punish  every  instance  of 
depravity  or  vicious  indulgence,  but  do  not  treat  soldiers  like  children 
or  convicts.  Do  not  attempt  to  render  ciimes  impossible  by  the 
extinction  of  liberty. 

The  standing  orders  of  a  regiment  should  be  few  in  number,  they 
should  be  i>erfectly  clear  and  concise,  not  liable  to  frequent  exceptions, 
nor  hmited  in  their  appUcation  to  particular  times  and  circumstances. 
The  pnncipal  matters  which  ought  to  be  defined  in  the  standing  orders 
are — 

Ist.  The  routine  of  daily  and  weekly  duties,  specifying  the  respec- 
tive duties  of  the  captain  and  subaltern  of  the  day. 

2nd.  The  daily  and  annual  routine  of  parades  and  exercises. 

3rd.  The  manner  and  periodical  times  of  auditing  the  company, 
mess,  band,  and  quartermaster's  accounts. 

4th.  The  inspection  of  necessaries,  arms,  and  accoutrements. 

5th.  The  conditions  of  granting  passes,  furloughs,  and  indulgences. 

()th.  The  rules  to  be  observed  in  inflicting  minor  punishments, 
including  the  definition  of  the  classes  of  offences  to  be  dealt  with  by 
captains  of  companies. 

8th.  Regulations  for  the  selecting  and  promoting  non-commissioned 
officers,  s])ecifying  the  conditions  of  conduct  and  service,  and  educa- 
tional (qualifications  required  for  each  rank. 

In  deternnning  the  nunjber  and  duration  of  parades,  the  number  of 
passes  to  be  granted  to  each  comj)any,  and  generally  in  decidhig  upon 
any  matter  which  either  affects  the  amount  of  work  to  be  exacted 
from  soldiers,  or  the  degree  of  restraint  to  be  imposed  upon  them,  a 
commanding  officer  ouglit  not  to  be  guided  merely  by  his  own  notiows 
of  what  is  reason;ibl<^  and  pnjjKi-.  ][(»  ought  neither  to  exact  more 
work,  nor  to  impose  moi\^  severe  restraints  tlian  is  sanctioned  by  the 
general  practice  of  tlie  service. 

A.  commanding  officer  is  under  no  obligation,  nay,  he  is  invested 
with  no  authority  to  enforce  conformity  to  the  niles  of  morality  further 
than  is  required  for  the  maintenance  of  militaiy  discipline.  I  remem- 
ber healing  of  a  non-commissioned  officer  being  placed  under  arrest 
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for  having  been  seen  talking  with  a  prostitute  in  the  bazaar  of  an 
Indian  cantonment.  It  appcai-s  to  me  that  in  this  case  the  exercise  of 
the  power  of  arrest,  if  not  absolutely  illegal,  was  undoubtedly  very 
injudicious.  If  the  right,  or  at  all  events  the  expediency  of  using 
muitary  authority  to  enforce  the  observance  of  moral  rules  be  limited 
to  cases  in  which  their  violation  is  clearly  prejudicial  to  discipline, 
we  see  a  reason  why  certain  irregularities  may  be  tolerated  in 
the  quarters  of  an  officer,  which  ft  would  be  necessar}'^  to  punish 
most  severely  if  committed  in  a  soldier's  barrack-room. 

The  obligation  to  abstain  from  using  military  authority  to  promote 
any  other  ends,  however  excellent,  than  those  specific  ends  for  which 
it  is  given,  is  perfectly  consistent  with  the  still  higher  obligation  im- 
posed upon  officers  as  upon  all  other  men,  both  by  their  example,  and 
by  exerting  their  personal  influence  upon  those  with  whom  they  are 
connected,  to  do  all  in  their  power  to  promote  virtue,  and  to  discom*age 
eveiT  species  of  immorality.  A  commanding  officer  is  bound  so  to 
sueak  and  act  that  his  toleration  of  certain  infringements  of  morality 
laall  not  be  construed  to  signify  sanction  and  approval. 

Rule  IV. 

Take  care  that  every  ordei'  that  is  given  is  legale  justy  and  useful. 

The  motives  which  tempt  officers  to  issue  orders  of  questionable 
legality  are  frequently  laudable.  One  of  these  motives,  viz.,  zeal 
for  the  interests  of  morality,  has  just  been  discussed.  Another 
somewhat  analogous  motive  is  a  desire  to  excel,  the  ambition 
to  command  soldiers  distinguished  by  the  smartness  of  their  appear- 
ance. Orders  to  soldiers  to  provide  themselves  with  any  article  not 
required  by  regulation,  or  with  necessaries  of  superior  quality,  such 
18  smart  forage  caps  or  padded  jackets,  are  instances  of  the  viola- 
tion of  the  rule  proceeding  from  this  motive.  So  also  are  the  incon- 
siderate and  very  oppressive  orders  sometimes  given  by  captains,  that 
new  articles  of  clothing  shall  be  provided  before  the  old  ones  are  worn 
out 

If  soldiers  are  attached  to  their  officers  and  ammated  by  a  strong 
itprit  de  corpsy  they  may  be  easily  induced  to  acquiesce  in  any  moderate 
extra  charge  thought  necessary  to  keep  up  the  credit  of  the  cori)8,  and 
to  increase  its  rc^putation  for  smartness  of  appearance.  But  however 
strong  the  general  feeling  may  be  in  favour  of  submitting  to  tlui 
charge  required  by  the  commanding  officer,  there  wnll  always  Ikj  a 
certain  numl>er  of  individual  grumblers,  anxious  to  evade  the  change  and 
dispute  the  order.  To  avoid  even  the  slightest  risk  of  compromising 
bis  authority,  a  commanding  officer  should  never  on  any  consideration 
issue  an  order,  the  legality  of  which  is  liable  to  be  questioned  and  dis- 
puted even  by  a  single  soldier. 

Unjust,  as  distinguished  from  illegal  orders,  generally  arise  from 
faults  of  temper;  sometimeB,  but  niu(*li  more  nirely,  from  erroi-s  of 
judgment.  It  is  cmly  in  rare  and  exer'ptional  cases  that  an  r»nic<n' 
is  misled  by  misrepresentations,  or  that  he*  foniis  an  eiToneous 
estimate  of  evidence,  but  there  are  many  officers  who  are  habitually 
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influenced  by  feelings  of  favouritism  or  of  aversion ;  and  there  are 
very  few  who  in  deahng  with  individuals  arc  not  occasionally 
biassed  by  personal  liking's  and  dislikings.  Even  in  issuing  orders  of 
general  aj^plication,  an  ollicer  of  an  irntable  temper  may  be  provoked 
to  order  a  whole  company  to  attend  extra  drill  on  account  of  the 
mistakes  of  the  officer  who  commands  it ;  or,  still  worse,  he  may  order 
extra  drill  on  accoimt  of  mistakes  occasioned  by  the  indistinctness  of 
his  own  word  of  command.  When  any  penalties  or  restrictions  are 
imposed  upon  a  whole  body  of  men,  such  as  a  company  or  a  regiment, 
on  accomit  of  the  misconduct  of  a  limited  number  of  individuals,  it  is 
essential  that  the  expediency  and  utility  of  the  order  should  be  clearly 
manifest,  and  that  not  the  smallest  appearance  of  passion  or  want  of 
consideration  should  be  exhibited  in  the  issue  of  the  order.  A  good 
means  to  prevent  dissatisfaction  with  orders  of  this  kind  is,  when- 
ever practicable,  to  define  before  hand  the  cases  in  which  they 
will  be  issued,  e,g,y  to  give  notice  that  whenever  a  man  is  absent  from 
tattoo,  a  certain  nimnber  of  files  of  the  company  he  belongs  to  shall 
be  sent  out  to  look  for  him ;  or  that  when  the  number  of  defaulters  in 
a  company  exceeds  a  certain  number,  the  passes  of  that  company 
shall  bo  stopped. 

Useless  orders  are  of  two  kinds,  those  which  prescribe  unsuitable 
means  for  the  accomplishment  of  a  useful  end,  and  those  in  which, 
though  the  means  prescribed  are  well  adapted  to  accomplish  what 
is  required  to  be  done,  the  object  sought  to  be  accomplished  is  itself 
useless  or  improper. 

No  officer  ever  issues  an  order  which  he  himself  perceives  at  the 
time  is  not  suitable  to  the  circumstances  of  the  case,  but  when  an 
order  has  been  once  issued,  it  is  frequently  obstinately  enforced, 
although  experience  has  proved,  and  he  who  gave  the  order  very  well 
sees,  that  it  is  useless  or  injurious.  There  can  be  no  doubt  that  the 
admission  of  failure  implied  by  cancelling  an  abortive  order  has  a  ten- 
dency to  diminish  the  confidence  felt  in  the  judgment  of  a  commanding 
officer,  and  to  weaken  the  respect  felt  for  his  authority  ;  but  to  persist 
in  an  error  does  not  conceal  it,  and  to  enforce  the  doing  of  that  which 
is  manifestly  useless  or  mischievous,  creates  feelings  of  irritation  and 
dissatisfaction  far  more  prejudicial  to  the  authority  of  a  commanding 
officer  than  the  mere  diminution  of  confidence  produced  by  the  percep- 
tion of  error  or  failure. 

Before  issuing  an  order  an  officer  should  consider  well  how  it 
will  work.  He  should  consult  those  best  qualified  to  give  him 
rehable  information  or  soimd  advice.  He  should  seek  to  ascertain 
whether  what  he  considers  advisable  is  considered  advisable  by 
others  also,  who  look  at  what  he  proposes  from  a  different  point  of 
view.  In  sjx^cial  cases  this  precaution  is  seldom  neglected.  Few 
officers  would  think  of  issuing  sanitary  regulations  without  consulting 
the  doctor.  It  seems  to  me  that  it  would  be  wise,  even  in  the  most 
ordhiaiy  cases,  and  as  a  general  rule,  to  issue  no  order  wluitover 
without  consulting  those  by  whom  it  is  to  be  obeyed.  Ofiicers  should, 
I  think,  Ik)  consulted  about  mess  regulations;  captains  of  companies 
about  transfers,  promotions,  punishments,  and  indulgencies ;  pay-ser- 
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geants  about  matters  of  account ;  the  adjutant  and  drill  instructors 
about  parades  and  exercises;  and  private  Btildiera  about  the  fitting  of 
their  acooutrementR,  the  packinj^*  of  their  knapsacks,  the  material  and 
fashion  of  their  clothing",  and  the  arrang<*inent  of  their  baiTack-rooins. 

OflBocrs  of  an  arbitrary  disiKisition  are  apt  to  feel  irritated  and  im- 
patient when  any  difficulties  or  obstacles  are  stated,  which  it  is  foreseen 
will  impede  the  execution  of  tlio  orders  which  they  propose  to  issue. 
Such  officers  seem  to  imagine  that  to  listen  to  objections  implies  weak- 
ness and  want  of  confidence  in  their  own  judgment.  The  reverse  of 
this  is  tine ;  generally  speaking  those  officei*8  who  are  most  wiUing  to 
listen  to  the  opinions  of  othei-s,  and  most  disposed  to  seek  for  advice 
and  information,  are  those  who  are  most  conscious  of  ]X)ssessing  the 
power  of  dealing  with  difficult  questions,  of  estimating  the  worth  of 
conflicting  opinions,  of  answering  objections,  and  of  discovering  expe- 
dients to  remove  obstacles  and  to  overcome  difficulties.  Those  officers, 
on  the  contrary,  who  make  a  mystery  about  evc^rj-thing,  who  carefully 
oonocal  their  intentions,  who  avoid  discussions,  and  who  resent  the 
statement  of  difficulties,  though  they  may  l)o  energetic  and  i>osse88ed 
of  a  strong  will,  are,  generally  speaking,  men  of  inferior  intellect,  men 
who  are  only  able  to  look  at  a  subject  from  a  single  ix)int  of  view,  who 
ire  perplexed,  not  enlightened,  by  the  statement  of  c<mflicting  opinions, 
who,  l>ecause  they  possess  few  resources  for  obviating  difliculties,  are 
pnzzlcd  and  provoked  when  dilliculties  an»  brought  to  their  notice. 

When  any  doubt  exists  as  to  the  manner  in  which  an  order  will 
work,  it  should  be  first  issued  as  a  tenlativ(j  measure  for  a  limited 
period,  at  the  end  of  which  rei>orts  should  Ix^  called  for. 

As  an  instance  of  theusi;  of  unsuitable  means  to  promote  a  necessary 
end,  may  be  mentioned  the  practice,  lately  prohibited,  of  frecpieutly 
washing  floors  and  ]>assages  as  a  means  of  keeping  them  clean. 

The  other  class  of  useless  orders  are  those  in  which  the  means 
prescribed  arc  appn)priate,  but  the  end  proposed  is  useless,  that  is, 
docs  not  conduce  to  any  necessary  military  object.  An  exagge- 
rated lovo  of  method  and  unifonnity  is  |>erhaps  the  most  prolific 
source  of  superfluous  and  mistaken  ordciv.  How  many  vexatious. 
Utterly  useless  regulations  have  originated  in  ix?r\'erted  notions 
regarding  what  is  necessary  to  give  a  soldier  a  smart  military  air. 
Without  adverting  to  tlui  |K)wder  and  pigtails  of  the  days  of  our 
grandfathers,  when  it  is  said  that  in  order  to  pass  muster  at  a 
full-dress  morning  parade  it  was  necessary  for  a  soldier  to  begin 
dressing  the  night  before,  we  know  that,  (mly  the  other  day, 
the  Commander-in-Chief  found  it  necessarv  to  caution  officers  ag'ainst 
insisting  on  great  coats  b^'ing  folded  in  such  a  way  as  to  injure  the 
cloth  and  to  cause  the  soldicMs  much  useless  I  rouble  and  iftconvenience. 

Uniformity  ought  not  to  be  regarded  as  a  thing  which  is  valuable  in 
itselfy  and  desirable  for  its  own  sake,  but  as  a  thing,  the  value  of  which 
is  to  l>e  determined  by  reference  to  something  else  to  which  it  stands 
in  the  relation  of  means  to  an  end.  Oilieei-s  should  not  restriel  their 
thoughts  to  the  consideration  ol'  such  ([iiestions  as  these:  Hy  what 
means  may  absolute  unifonnity  of  dress  and  e(|uipment  Ik>  attained  f 
By  what  means  may  soldiers  be  trained  to  absolute  unil'urmity  in  their 
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movements  and  cxerciseB  ?  How  may  the  sphere  of  individual  action 
be  most  effectually  limited  so  that  a  regiment  may  be  made  as  like  a 
machine  as  possible  ?  They  should  accustom  themselves  to  go  a  little 
deeper  into  the  matter,  and  to  ask  themselves  wherein  consists  the 
utility  of  absolute  uniformity  in  dress  and  equipment  ?  In  what  way 
does  uniformity  of  movement  contribute  to  efficiency  in  the  field  ?  To 
what  extent  is  it  essential?  To  what  extent  is  it  practicable  1  Would 
the  complete  obUtcration  of  all  individual  action  be  beneficial  t  What 
are  the  conditions  under  which  many  individual  wills  most  effectually 
co-operate  towards  the  attainment  of  the  various  objects  of  military 
organization  ? 

When  thus  considered,  in  relation  to  the  objects  which  it  is  adapted 
to  promote,  it  will  easily  be  perceived  that  absolute  miiformity  is  by  no 
means  the  highest  conceivable  ideal  of  mihtary  organization.  That 
absolute  uniformity  of  di-ess,  though  advantageous  in  an  economical 
point  of  view,  is  at  vanance  with  the  principles  of  beauty,  and  quite 
destructive  of  picturesque  effect.  That  absolute  imiformity  of  move- 
ment is  not  only  impracticable,  but  if  practicable,  would  be  useless 
for  the  purposes  of  war.  That  the  attempt  to  obhterate  all  traces 
of  individual  action,  and  to  treat  soldiers  merely  as  parts  of  a  machine, 
is  a  clumsy  expedient  for  producing  a  very  partial  and  limited  effect 
by  an  enormous  expenditure  of  power. 

Rule  V. 

Take  paitis  to  render  the  reasonableness  and  utility  of  every  order  that  is 
issued  manifest  to  those  who  have  to  obey  it. 

The  essential  characteristic  of  an  officer's  authority  is,  that  it  is  minis- 
terial, not  autocratic.  That  it  is  the  expression  of  law,  not  of  the  per- 
sonal will  of  him  who  exercises  it.*  The  soldiers  he  commands  are  his 
followers,  not  his  servants.  He  is  the  guide  who  points  out  the  path,  but 
he  does  not  choose  its  duection.  The  orders  he  gives  are  declaratory, 
not  of  his  own  will,  but  of  a  superior  will,  not  of  might,  but  of  right. 
He  claims  obedience,  not  merely  because  he  has  the  power  to  enforce 
it,  but  because  what  he  requires  is  right,  and  according  to  law.  So  to 
exercise  command  that  his  authority  shall  exhibit  this  aspect  to 
those  subordinate  to  him,  ought  to  be  the  constant  aim  of  an  officer. 
Both  by  the  nature  of  the  orders  he  gives,  and  by  his  manner  of 
giving  them,  he  should  endeavour  to  make  those  under  him  feel  the 
difference  between  law  and  personal  desire,  between  the  authority  of  a 
leader,  and  the  arbitrary  will  of  a  master.  He  should  neither  act,  nor 
should  he  seem  to  act,  as  if  his  own  will  were  the  law,  and  as  if  the 
orders  he  gites  might  be  enforced  or  cancelled,  as  best  suited  his  own 
convenience.  He  should  not  appear  to  be  capriciously  absolute,  when, 
in  fact,  he  is  merely  exercising  a  delegated  authority,  and  enforcing  a 
law  which  he  himself  is  as  much  bound  to  observe  as  those  under  his 
command.     If  it  be  the  duty  of  a  commanding  officer  to  require  all 

•  Vide  the  Principles  and  Practice  of  Common  School  Education,  by  Rev.  J. 
Currio. 
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under  him  to  be  punctual  in  the  observance  of  stated  times,  and  exact 
in  the  performance  of  appointed  duties,  it  is  no  less  imperative  that 
he  should  himself  set  an  example  of  punctuality  and  exactness. 

Of  course,  great  discretion  must  be  exercised  in  the  manner  of  fulfilling 
thcobligations  of  this  rule.  An  officer  must  take  great  care,  lest  in  endea- 
vouring to  make  the  reasonableness  of  an  order  apparent  to  those  who 
arc  to  obey  it,  he  should  do  or  say  anything  which  might  be  so  construed 
as  to  be  inconsistent  with  the  obligation  of  absolute,  unquestioning, 
unhesitating,  obedience  ;  which  might  be  imagined  to  imply,  that  the 
duty  of  ob^ence  is  in  any  way  dependent  on  the  estimate  which  a 
Bolmer  may  form  of  the  I'easonableness  of  the  order  given  him  by  his 
commanding  officer.  But  this  very  necessity  of  exacting  from  soldiers 
absolute  obedience,  is  the  strongest  reason  that  can  be  adduced  for  an 
officer  endeavouring  so  to  exercise  command,  that  in  those  cases 
where  the  motive  of  an  order  is  not  perceived  or  is  misunderstood,  a 
general  feeling  of  confidence  may  supply  the  place  of  a  direct  perception 
(k  the  propriety  and  utiUty  of  the  particular  thing  that  is  required  to 
be  done.  That,  however  repugnant  an  order  may  be  to  the  feclingfs 
of  soldiers,  however  contrary  to  their  ideas  of  what  is  right,  they  shall 
nevertheless  feel  perfectly  satisfied  that  no  order  is  ever  given  which 
originates  in  blind  caprice  or  mere  arbitrary  will. 

If  an  order  be  really  useful,  although  its  utility  may  not  be  obvious  at 
the  time  it  is  issued,  the  manner  in  which  it  operates  generally  soon 
shows  it  to  be  beneficial.  It  is  only  hi  very  exceptional  cases  that  the 
value  of  a  useful  order  cannot  be  easily  perceived  without  explanations, 
and  in  these  cases  it  is  seldom  expedient  to  resort  to  formal  explana- 
tions, as  a  means  of  rendering  apparent  the  utility  of  the  order.  To  invite 
men  to  canvas  an  explanation,  has  a  very  different  tendency  from  taking 
pains  to  render  the  connection  between  an  order  and  its  result 
obvious  to  their  perceptions.  Nevertheless  there  are  cases  when,  if  it 
be  foreseen  that  the  intention  of  an  order  is  likely  to  be  misunderstood 
or  misrepresented,  it  may  be  expedient  authoritatively  to  declare  its 
motivcS)  and  to  point  out  the  end  it  is  intended  to  effect. 

Rule  VI. 

Take  care  that  evert/  order  is  expressed  in  concise,  simple  language^  free 
from  ambiguity,  and  so  framed  as  to  he  distinct  and  easily  understood. 
When  an  order  is  given  verbally,  the  tone  of  the  voice  should  be  decided,  and 
free  from  hesitation. 

This  rule  expresses  one  of  the  nccessaiy  conditions  which  must  be 
complied  with,  in  order  to  fulfil  the  obligation  expressed  in  the  pre- 
ceding rule.  That  the  utility  of  an  orcler  may  be  perceived,  it  is 
evident  that  it  must  be  so  framed  as  to  bo  easily  and  perfectly  under- 
stood. Moreover,  to  inspire  confidence  and  command  unbesitating 
obedience,  an  order  must  be  fj^iven  with  confidence  and  decision.  If  an 
officer,  by  a  hesitating,  undecided  manner,  shows  that  he  himself  is 
doubtful  about  the  utility  of  his  own  order,  and  hardly  knows  whether 
it  is  right  or  wrong,  it  is  evident  that,  though  the  order  may  be  really 
perfecUy  right  and  suitable,  it  will  fail  to  mspire  confidence,  it  will 
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bo  obeyed  with  hesitation  and  reluctance,  and  most  probably  not 
without  remonstrance  and  applications  for  explanations  and  directions. 
Presence  of  mind,  and  clearness  of  perception,  are  the  qualifications 
on  which  decision  and  distinctness  of  expression  depend.  It  is  im- 
possible for  a  muddle-headed  nervous  man  to  give  a  clear,  decided 
order. 

In  manoeuvring  troops,  clearness  of  tone,  and  proper  modulation  of 
the  words  of  command,  is  a  very  important  matter,  and  ought  to  be 
made  the  subject  of  persevering  and  systematic  instruction.  The 
voice  of  every  officer  should  be  carefully  trained  in  the  manner 
pointed  out  in  Part  I.,  General  Principle  V.,  page  3,  of  the  Field 
Exercises,  and  no  young  officer  should  be  dismissed  from  drill  until 
the  commanding  officer  is  satisfied  that  he  has  been  thoroughly 
initiated  in  the  art  of  managing  his  voice,  and  has  acquired  the  habit 
of  giving  the  word  of  command  in  the  manner  pointed  out  by  regulation. 
A  slovenly  or  inaccurate  pronunciation  should  never  be  tolerated  on 
parade,  and  an  error  in  accent  or  in  the  pitch  of  the  voice  should  bo 
corrected  with  as  much  care  as  a  deviation  from  the  words  presciibed 
by  regulation.* 

Rule  VII. 

In  giving  directions  respecting  the  method  of  carrying  out  an  order^  take 
care  not  to  impose  any  unnecessary  labour. 

In  cases  where  there  are  two  or  more  methods  of  doing  a  thing,  one 
easy  and  convenient,  the  other  complicated  and  troublesome,  it  is  very 
injurious  to  the  prestige  of  a  commanding  officer  and  to  the  confidence 
felt  in  his  judgment  if,  thi-ough  carelessness  or  defective  information, 
he  unluckily  selects  the  wrong  method. 

Rule  VIII. 

Before  issuing  an  order,  tale  care  that  all  necessary  arrangements  are 
made  f(tr  facilitating  its  execution. 

To  issue  an  order  which  cannot  be  comphed  with,  unless  certain 
preliminary  details  have  been  properly  arranged,  and  then  to  punish 
or  find  fault  with  soldiers  for  non-compliance  or  for  failures  originating 
in  these  arrangements  liaving  been  omitted  or  mismanaged,  is  sure  to 
create  discontent.  The  men  will  feel  that  the  shortcomings  for  which 
they  are  reproached  are  in  reality  attributable,  not  to  their  neglect, 
but  to  the  carelessness  or  incompetence  of  their  commanding  officer. 
Of  course  it  is  not  meant  that  the  commanding  officer  is  personally  to 
arrange  every  detail  necessary  to  be  attended  to,  in  order  to  insure  the 
due  execution  of  his  orders.     But  it  is  his  duty  to  ascertain,  both  by 

•  One  of  the  methods  of  inatruction  practised  at  the  schools  of  musketrj-,  tcnued 
•*  Communicating  drill,"  seems  to  me  admirably  adapted  for  affording  to  officers  the 
kind  of  practice  requisite  to  acquire  a  good  word  of  command,  and  fluency  of  expres- 
sion in  dcUvering  order.^.  Tliis  exercise  ought  certainly  to  bo  adopted  as  part  of  the 
regular  routine  of  the  regimental  instractioii  of  offioers.»-A.  0.  B. 
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reports  and  by  jicrsonal  examiiiation,  that  the  arrangement  of  such 
details  as  lie  may  think  pro^x^r  to  leave  to  his  subordinates  have  not 
been  mismanaged  or  forgotten. 

Rule  IX. 

In  issuing  a  new  order^  take  care  tluit  it  docs  not  contradict  or  in  any 
way  impede  titc  execution  of  any  former  uncancelled  order. 

Without  considerable  care  and  adherence  to  method,  orders  ema- 
nating from  different  authorities,  or  from  the  same  authority,  but  pro- 
mulgated through  different  channels,  are  apt  to  conllict  with  one 
another.  Of  course  it  is  the  duty  of  tlie  subordinate  to  regulate  all 
matters  within  the  sphere  of  his  own  authority,  with  reference  to  the 
orders  given  by  his  superior.  The  colonel  must  take  care  not  to  issue 
any  order  which  in  any  way  conflicts  with  those  of  the  brigadier.  The 
'captain  must  conduct  all  the  details  of  company  management  with 
constant  reference  to  regimental  orders.  Captains  ought  to  be  espe- 
cially careful  not  to  harass  their  pay-sergeants  by  requiring  their 
attendance  at  hours  when  their  tune  is  fully  occupied  m  preparing 
returns,  or  in  suj)erintending  the  execution  of  orders  conveyed  to 
them  through  the  adjutant,  paymaster,  or  quartermaster. 

But  in  issuing  an  order  it  is  not  sufficient  for  an  officer  to  take  into 
consideration  orders  issued  by  indei>endent  authorities;  reference  must 
also  be  made  to  the  bearing  of  the  proposed  order  on  other  orders 
issued  by  himself.  A  commanding  officer,  for  instance;,  before  making 
any  alteration  in  the  horn's  of  parades  or  of  school  attendance,  must 
take  into  considenitit)n  the  whole  routine  of  regimental  ari*angemonts. 
So  also  in  calling^for  troublesome  returns,  he  must  take  into  considera- 
tion the  other  duties  of  those  retjuired  to  furnish  them,  and  should 
cither  temj>orarily  dis|>ense  with  the  performance  of  some  of  those 
duties  or  else  should  so  cakulate  th'.:"  time  lie  allows  for  the  completion 
of  the  returns,  as  to  admit  of  all  other  duties  Ix'ing  duly  j)erformed. 

The  thing  to  be  guarded  against  is,  to  rcjuire  so  much,  that  some  of 
the  tilings  required  must  unavoidably  be  left  undoiK?.  Tiiose  failures 
of  exact  and  punctual  compliance  with  orders  which  arise  from  the 
thing  required  being  impnicticable,  are  as  injurious  to  discipline  as 
thfjBC  failiu'e-s  t^>  (;omply  with  pi-acticable  orders  wliich,  through  the 
negligence  or  irresolution  of  the  officer  who  gives  the  order,  arc 
sufferod  to  pass  mipunished. 

UULK  X. 

Wlien  by  a  change  of  circuui^tmiccfi^  an  order  becoinea  superfluous  or  ini^i- 
cIiicvous<f  do  not  permit  it  f/raditfdh/  to  fill  into  ^//xw.sr,  hut  hi  it  he  twplhithf 
cancelled.  The  same  rule  ajtj//h  .<  trhtn  a  wisfttkr  ha.<  been  made,  and  an 
order  is.<ued  which  is  found  to  f*e  intproj^rr  or  ti'r.,jpftlii.nt. 

Whenever  an  order  ran  he  lu/lrcted  without  inconvenience,  this  is 
a  proof  either  tliat  it  is  sui)erliii'>us  and  ought  never  to  have  been 
isHUed,  or  else  that  thnmgh  a  cliangc  of  eircumstances,  it  has  become 
uimcccBsary  or  niiscliievous,  and  ought  to  be  cancelled.     But  however 
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mischievous  or  useless  an  order  may  be,  until  cancelled  by  competent 
authority,  it  ought  to  be  scrupulously  obeyed. 

The  obligation  to  obey  an  order  in  no  degree  depends  on  the  utility 
of  the  thing  commanded,  and  the  injury  done  to  discipline  by  neglect 
or  wilful  disobedience  is  the  same  whether  the  order  disregarded  be 
useful  or  mischievous.  Moreover,  whether  the  reason  why  a  com- 
manding officer  suffers  an  order  to  be  neglected  be,  that  he  has 
entirely  forgotten  the  existence  of  a  useless  order,  or  whether  it  be, 
that  he  has  not  energy  to  enforce  obedience  to  a  useful  order,  the 
injury  done  to  discipline  is  very  nearly  the  same.  The  injuiy  consists, 
not  in  the  utility  of  the  thing  neglected,  but  in  the  breach  of  the 
habit  of  obedience. 

To  obviate  all  risk  of  orders  being  disregarded  before  they  arc 
cancelled,  or  of  being  acted  on  after  they  have  become  useless,  not 
only  all  standing  orders,  but  all  orders  directing  anything  to  be  done, 
or  imposing  any  prohibitions,  either  for  a  definite  period  or  until  further 
orders,  ought  to  be  extracted  from  the  daily  order  book  and  separately 
recorded.  Once  a  month,  or  oftener,  this  record  should  be  carefully 
looked  over,  and,  if  required,  any  orders  in  it  cancelled  or  altered  so 
as  to  suit  any  change  of  circumstances  that  may  have  occurred  since 
the  previous  revision. 

Rule  XL 

So  manage  as  never  to  have  the  laugh  against  you. 
This  rule  is  borrowed  from  Colonel  Rolfs  work  on  Moral  Command,* 
and  is  illustrated  by  the  following  incident.     Colonel  Rolt  says  : — 

"When  stationed  at  Athlone  in  the  year  1823, 1,  one  day  on  parade,  desired  tlic 
captain  of  one  of  the  companies  to  caU  four  men  to  the  froift  whose  hair  I  had  re- 
marked upon  the  day  before.  I  observed  a  sort  of  titter  throughout  the  Company, 
which  broke  into  a  decided  laugh  when,  on  being  directed  to  take  off  their  caps,  the 
four  fellows  presented  four  bare  sculls.  Thinking  to  have  the  laugh  against  mo,  they 
had  cut  their  hair  almost  as  close  as  if  their  heads  had  been  shaved.  The  attempt  to 
turn  an  order  into  ridicule  is  almost  enough  to  try  a  commanding  officer's  amiability, 
but  with  a  Httle  effort  I  kept  myself  cool,  for  it  occurred  to  mo  that  if  I  got  angry  I 
should  have  the  laugh  against  me,  so  instead  of  showing  that  I  was  annoyed  I  joined 
in  the  laugh,  which  then  became  both  loud  and  general.  After  a  httle  I  said  :  '  Well, 
I  am  sure  you  are  four  good-humoured  fellows  to  have  afforded  us  all  so  much 
amusement ;  but  although  I  am  very  glad  in  this  way  to  have  a  laugh  among  our- 
selves, yet  I  should  not  like  strangers  to  laugh  at  us.'  I  then  asked  the  captam  how 
long  he  thought  it  would  take  before  the  men's  hair  would  grow  sufficiently'  for  tlieiii 
to  appear  in  public.  He  rephed,  '  Six  weeks.'  I  then  said  to  the  men,  *  I  should  be 
quite  distressed  if  your  sweethearts  were  to  see  you  in  so  unbecoming  a  pUght,  and, 
therefore,  I  am  forced  to  order  you  to  be  confined  to  barracks  for  six  weeks.'  The 
four  fellows  looked  very  silly,  and  I  do  not  think  that  they  ever  again  tried  to  turn 
any  order  of  mine  into  ridicule.** 

Rule  XII. 

In  framing  regulations  and  orders,  endeavour  to  a^ajtt  them  to  the  con* 
venitnce  of  those  hy  whom  they  are  to  he  obeyed. 

•  Third  edition,  W.  Clowes.    London,  1842. 


TO  THE  DUTIEfl  OP  REGIMENTAL  OFFICERS.  195 

The  first  consideration  of  a  commanding  officer  ought  to  be  the  good 
d  the  service ;  the  next  the  well-being  and  convenience  of  those  under 
his  command.  To  promote  either  of  these  objects,  he  ought,  at  all  times, 
to  be  ready  to  sacrifice  his  own  {xsrsonal  inclinations  and  convenience. 
An  officer  of  an  unselfish  disposition,  who  feels  a  real  and  lively  interest 
in  the  well-behig  of  those  under  his  command,  will  find  many  opportu- 
nities of  allowing  the  influence  of  these  feelings  in  determining  the 
manner  in  which  he  exercises  his  authority.  He  will  fix  the  hours  of 
parade,  the  time  of  transacting  orderly-room  busuiess,  and  the  whole 
routine  of  the  daily  regimental  duties  and  arrangements,  not  with  refer- 
ence to  his  own  habits  and  piUTiuits,  but  with  reference  to  the  habits  and 
pursuits  of  those  under  his  command ;  as  a  general  rule,  prefemng  the 
oonTenicnce  of  the  private  soldiers  to  that  of  the  non-commissioned 
officers,  and  the  convenience  of  the  non-commissioned  officers  to  that  of 
the  commissioned  officers.  He  ^vill  never  suffer  himself  to  be  tempted 
to  impose  extra  tasks,  or  to  exact  extraordinary  efforts  from  his  men, 
acreiy  for  the  sake  of  reflecting  credit  on  himself  and  of  obtaining  the 
lepatation  of  being  a  smart  officer,  but  in  determining  the  kind  and 
imomit  of  work  to  be  required  from  his  men,  he  will  be  guided  solely 
by  the  consideration  of  what  he  considers  to  l)e  necessary  for  the  good 
of  the  service,  and  to  be  most  conducive  to  the  well-being  and  happi- 
ness of  the  men. 

The  natiu*al  effect  of  exercising  authority  in  accordance  with 
those  principles,  will  be  to  inspire  feelings  of  affection  and  good 
will  Tlie  devotiim  of  his  followers  is  the  certain  reward  of  the  self- 
sacrifice  of  a  leader.  But  it  is  chiefly  in  dealing  with  individual 
iddiers  that  an  officer  of  a  sympathetic,  imselfish  nature  finds  opi)or- 
tanities  for  displaying  those  noble  qualities  and  generous  sentimentH 
which  kindle  enthusiasm  and  attract  love.  Not  only  will  an  officer 
who  really  loves  his  men  show  the  most  hearty  appn^ciation  of 
ererything  that  is  praiseworthy  in  the  actions  or  character  of  those 
under  his  command ;  not  only  will  he  do  everything  in  his  power  to 
encourage  good  men,  to  foster  good  resolutions  and  to  stimulate  to 
Tirtuons  efforts ;  he  will,  if  i)ossible,  manifest  a  still  deeper  solicitude 
for  the  welfare  of  men  of  bad  character ;  and  if  among  these,  there 
be  one  man  worse  than  the  others,  it  is  for  him  who  has  most 
grievously  erred  that  the  deejwst  solicitude  will  be  felt,  for  his  benefit 
that  the  most  strenuous  efforts  will  bo  used. 

Colonel  Kelt  thus  dcscrilxjs  his  manner  of  dealing  with  a  sergeant 
who  had  been  sentenced  t^  be  reduced  to  the  ranks  and  to  receive  800 
lashes  for  attempting  to  take  the  life  of  his  conmianding  officer,  lie 
says: — 

**  After  liaying  watched  liim  ami  i>tuilieil  ]u»  clinmctcr  for  K)iiic  time,  I  one  day 
called  him  to  ray  quarters  and  thus  ad(ln»j»f«ed  liim.  *  Your  name,  T  think,  is  DucUev.' 
He  raised  liis  hand  to  his  eap  and  aiiHwored,  *  Yv\  sir.'  I  said,  *  I  have  ohsi'rved  vou 
for  some  time.  Your  appearance  is  mucli  in  vour  favour,  you  are  a**  clean  and  well 
Nt  upa  foldier  as  there  is  in  the  regiment.  1  know  your  histor}'.  It  would  s(vm 
that  no  ono  speaks  to  you,  nor  do  you  associate  with  any  one.  I  am  aware  of  the 
cause  of  your  being  thus  shunned.  You  onco  c*outemplatcd  a  crime  of  the  most 
mrolttng  nature — that  of  murder.  You  attempted  the  life  of  your  commanding 
officer.    You  were  tried,  found  guilty,  and  sentenced.    All  this  ia  true,  is  it  not  r 
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Ho  touched  his  cap  again,  and  said,  *  Yes,  sir  !*  but  not  a  mtiscle  moTcd.  *  Dudley,' 
I  said,  *  your  officers  have  a  horror  of  you,  but  such  a  feeling  on  their  part  is  not  to 
be  wondered  at.*  Still  his  countenance  remained  unchanged.  *  Now  attend  to  me, 
Dudley  j  I  have  watched  you  for  some  time,  and  I  pity  you.  I  should  like  to  give 
you  an  opportunity  for  recoTering  your  place  in  society,  and  for  regaining  that  good 
character  which  once  recommended  you  to  the  notice  of  your  superiors.  I  feel 
desirous 
conduct 
ing  at  him 
for  promotion  ?  * 

"  The  poor  fellow  could  not  answer  me  ;  his  whole  frame  was  oonTulsed ;  he  cried 
like  a  child.  I  patted  him  on  the  back,  and  said,  *  That  will  do,  Dudley,  you  shall 
be  in  orders  to-morrow.'  He  was  accordingly  promoted,  first  to  be  a  corporal,  and 
afterwards  to  be  a  sergeant,  and  there  was  not  a  better  non-commissioned  officer  in 
the  regiment." 

It  will  very  much  increase  the  influence  of  an  oflScer  over  the  affec- 
tions of  soldiers  if  he  heartily  joins  in  their  sports  and  amusements. 
This  is  especially  the  case  when  an  officer  is  an  adept  in  those  sports  to 
which  his  men  are  most  devoted,  and  excels  in  those  qualities  of 
strength  and  agiUty  upon  which  pre-eniinence  in  these  s|>orts  depends. 
A  keen  and  good  cricketer  is  ahnost  sure  to  be  an  iDfluential  com- 
manding officer. 

The  following  extract  from  the  work  of  Colonel  Rolt  recapitulates 
much  that  I  have  said  in  illustration  of  the  twelve  rules  which  I  have 
had  the  honour  of  submitting  for  your  consideration : — 

"  The  duty  of  an  officer  is  as  much  to  conciliate  as  to  instruct ;  to  do  all  in  his 
power  to  render  the  lives  of  those  under  his  command  happy,  and  to  attach  thcni  to 
the  serrice.  If  we  disgust,  although  we  nuiy  instruct,  we  ao  but  Uttle  in  forwarding 
the  cause  we  have  all  at  heart.  Therefore,  when  practicable,  conciliation  and  in- 
struction sliould  go  hand  in  hand. 

*'  All  punishments  likely  to  make  men  sulk  should  be  avoided.  Strict  and  impar- 
tial justice  should  be  the  leading  attribute  of  authority.  No  favouritism,  no  tittle- 
tattle,  sliould  be  allowed  to  exist,  but  an  undcviating  integrity  of  purponc  should 
ever  mark  the  bearing  and  deportment  of  liim  wlio  holds  Her  Majesty's  Coniinipsion. 
He  is  entrusted  with  a  high  aelcgated  power.  How  careful  should  he  be  that  such 
power  be  properly  administered. 

*'  Coercion  must  of  course  be  used  when  coercion  is  necessary,  but  no  caprice,  no 
teasing,  should  ever  be  i)ermitted  to  weaken  moral  influence,  without  wliicli  a  com- 
maliding  officer  is  but  half  himself.  Let  him  indeed  but  possess  the  hearts  and 
afiections  of  his  officers  and  men,  and  little  drill  will  be  required,  Uttle  pimishmcnt 
will  be  necessary'." 

Regarding  soldiers,  Colonel  Rolt  says : — 

# 

"  They  should  regard  their  commanding  officer  with  feelings  of  respect  and  de- 
voted affection.  Tlicy  should  look  upon  him  as  their  leader,  their  friend,  their 
protector  J  they  should  dread  his  frown,  they  should  covet  his  favoiu-.  His  glory 
they  should  consider  as  their  own  glory.  Any  dishonour  done  to  him  by  irregularity 
or  disobedience,  they  should  consider  their  own  dislionour.  In  short,  the  fair  fame 
of  their  commanding  officer  should  be  as  dear  to  them  as  the  fair  fame  of  a 
parent." 

Thus  SDeaks  Colonel  Rolt.  If  then  an  officer  desire  worthily  to 
fulfil  the  nonourablc  function  of  command,  let  him  remember,  it  is 
indispensable,  tliat  he  should  itssiduously  practice  the  noble  virtues  of 
s^lf-saciiflce  and  pf  self -control 
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The  Chairhak  :  Gentlemen,  after  the  excellent,  the  interesting,  and 
nefol  lecture  which  you  have  hoard,  you  will  desire  that  the  thanks 
of  this  meeting  be  voted  to  Colonel  Robertson  for  the  favour  which  ho 
his  conferred  upon  us.  He  has  mentioned  the  authors  whom  he  has 
amsolted  on  the  subject,  and  I  do  not  find  among  them  the  name  of 
theComtc  deSaxe,*  with  whom  I  trace  throughout  the  lecture  a  coin- 
cidence of  opinions,  and  whilst  returning  your  thanks  I  shall  use,  as 
hr  as  I  can  recollect  them,  the  words  of  that  great  man  in  saying, 
that  such  a  system  on  the  part  of  one  in  command  will  increaso  not 
only  fear  and  love,  but  a  diecrful  and  successful  obedience. 

*  I  hare  road  the  royeries  of  Manhal  Saxe,  but  it  is  many  jcan  ago.  I  did  not 
nmembcr  that  they  contained  anything  immediately  applicable  to  the  subject  of  ifly 
ktbB%  otheHriie  I  should  certainly  have  referred  to  them  with  the  riew  of  obtain- 
ng  materials  for  its  preparation.  I  consider  the  coincidence  pointed  out  by  Colonel 
iiBO^  as  a  strong  confirmation  of  the  correctness  of  the  principles  submitted  for 
Maderation. — JL  C.  B.,  Fleetwood,  18th  June. 
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WOODEN-CASED  VERSUS  IRGN-CASED  SHIPS  OP  WAR. 

« 

Contributed  by  Colonel  C.  P.  Pabkinson,  late  70th  Regt. 

As  it  is  an  unsolved  problem  whether  wooden  or  iron  ships,  or  ships 
built  of  wood  and  covered  with  armour  plates  of  iron,  are  the  most 
suitable  for  ships  of  war,  I  trust  that  I  may  be  pardoned  for  proposing 
for  discussion — and  I  hiunbly  hope  for  trial — another  plan  of  building 
men-of-war.  I  propose  having  iron  shius  with  carternal  wooden  casing 
all  over  them.  Pirst  to  the  iron  ship ;  have  perpendicular  timbers  or 
planking  2  feet  square  firmly  bolted  with  screw  bolts  (the  heads 
counter-sunk  in  the  timbers)  to  .the  bottom  and  sides  of  the  uon  ship,  so 
close  together  as  to  be  caulked  between  each ;  and  with  asphalted  felt 
between  them  and  the  iron  bottom,  sides,  &c.  Over  these  place  hori- 
zontal 8-inch  planking,  secured  to  the  imdemeath  perpendicular  or 
upright  planking  or  timbers  by  copiKjr  bolts  of  20  inches  long.  This 
double  planking  crossing  at  right  angles  to  have  Jeffries'  marine  glue 
between  them,  and  to  be  caulked. 

The  advantages  of  this  plan  are,  that  the  copper  and  iron  need  not 
come  in  contact.  No  galvanic  action  to  destroy  either.  By  having 
the  iron  inside  the  timbers,  there  would  be  fewer  splinters  from  that 
than  when  timber  is  a  backing  or  Ihiing  to  the  iron  sides.  And  by 
placing  an  iron  ship  thus  twside  of  a  wooden  casing  built  in  this  manner, 
you  can  combine  the  strength  and  invulnerability  of  an  iron  ship  with  the 
clean-bottomed,  long,  sea-going  advantages  of  a  coppered  and  copper- 
fastened  timber-built  ship. 
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ON  ARMOUR .  PLATED  SHIPS,  AND  THE  STABILITY  OF 
VESSELS  IN  A  SEAWAY,  CONSIDERED  IN  RELATION  TO 
raE  PRINCIPLE  OF  THE  LEVER  AND  THE  LAWS  OF 
MOTION. 

By  Mb.  Babrass. 

Mr.  Chairiian  and  Gentlemen, 

Ii  is  proposed  to  discuss  the  question  of  the  behaviour  of  vessels 
in  a  seaway,  and  to  consider  that  behaviour  in  relation  to  the  prin- 
cyle  of  the  lever  and  the  laws  of  motion,  and  by  a  process  of  con- 
lideration  based  upon  the  conditions  which  actually  obtain  when  the 
Tcael  is  at  sea,  to  endeavour  to  arrive  at  more  satisfactory  results 
than  those  obtained  by  the  geometrical  methods  which  arc  in  present 

When  a  vessel  has  left  the  dock  or  the  quiet  river  (the  condition 
under  which  she  has  been  treated  by  her  ardiitect)  and  has  proceeded 
toKt,  she  has  entered  a  new  life,  from  the  passive  piece  of  gravita- 
tioo  in  the  dock  she  has  become,  as  it  were,  a  thing  of  life  and  action, 
—a  body  in  motion,  and  as  a  body  in  motion  will,  no  doubt,  obey  those 
prindideR  of  mechanics,  and  be  governed  by  those  laws  of  motion 
which  rule  universal  matter,  as  may  be  observed  if  we  but  search  for 
the  causes  ui  logical  sequence  of  investigation,  from  the  effects  as 
they  are  presented  to  us. 

From  the  nature  of  this  proposition  it  will  be  desinible  to  state 
Wefly  the  theory  which  prevails  at  present,  and  for  what  reason  excep- 
tioD  is  taken  to  it.  To  jxuss  in  review  the  most  jn-ominent  features  of 
thcMe  labours  which  have  recently  extended  the  view  of  the  subject, 
and  then  to  explain  how  it  is  ])roposed  to  account  for  the  behaviour  of 
leflsels  in  a  seaway  by  the  pnnci])le  of  the  lever  and  the  laws  of 
MotioiL,  and  by  tracing  the  causes  of  rolling,  and  thereby  the  relation 
which  is  subsisting  between  the  c^use  and  the  effect,  that  it  may  be 
leen  more  clearly  how  to  ensure  as  far  as  practicable  a  steady  gun 
pbtfonn — a  vessel  that  shall  roll  as  little  as  possible,  both  in  extent 
of  angle  and  number  of  times ;  for  now  that  iron  will,  no  doubt,  take 
the  place  of  wood  in  the  construction  of  the  Royal  Navy,  with  heav}- 
armour  plates  on  the  sides,  tending  to  make  the  vessel  roll  through  a 
g^reater  angle,  it  Injcomes  a  desideratum  to  determine  the  first  prin- 
ciples involved  ui  the  cause,  that  control  the  motions  of  a  v(»8sel  in  a 
seaway,  that  we  may  know  how  to  doal  with  the  subject,  and  be 
enabled  to  press  into  our  service  the  full  benefits  which  armour-plating 
mav  afford. 

Before  proceeding,  however,  with  this  incjuiry,  1  wish  to  make  a  few 
observations  on  the  story  of  the  backings,  and  the  iron  versus  wood 
question  ;  for  it  apjK^ars  to  me  that,  caj)tivated  by  the  term  cushion, 
wood  backing  threatens  to  run  us  into  a  rut,  whenc<^  it  may  take  a 
half -century  of  talk,  and  then  only,  jxirliaps,  on  the  occasion  of  some 
national  calamity,  to  drag  us  out,  Avhile  no  efforts  should  be  relaxed  in 
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condemning  the  tinkering  and  wasteful  course  of  building  wooden 
vesselB  to  be  covered  with  armour  plates. 

Wood  backing  is  quickly  acted  upon  by  the  shot,  it  yields  readily 
to  the  momentum  of  the  blow,  because  it  is  soft,  but  in  this  vciy  act 
of  yielding  receives  the  whole  momentum  of  the  shot,  and  so  permits 
the  whole  of  the  work  of  the  shot  to  be  spent  upon  destruction,  the 
wood  backing  being  crushed  and  splintered  up,  if  not  at  the  first,  at 
any  rate,  with  very  few  blows,  when  both  the  plate  and  the  cushion 
arc  destroyed  together,  and  the  analogy  to  a  cushion  ceases,  and  any 
conclusion,  therefore,  which  may  be  drawn  from  an  analog  which 
docs  not  exist  throughout  the  whole  of  the  circiunstances,  is  clearly 
fallacious. 

Iron  backing,  on  the  other  hand,  is  not  so  quickly  acted  upon  by  the 
shot,  because  it  does  not  act  by  being  crushed  up,  but  acts  by  yielding, 
by  deflection  to  the  momentum  of  the  blow,  hke  the  deflection  of  a 
railway  bridge  on  the  load  passing  over  it  (Plate  XV.  Fig.  1).  The  only 
difference  is  that  the  one  is  a  yielding  by  a  crushing  action,  whicii 
soon  destroys  the  material  from  which  it  is  produced,  while  the  other 
is  a  yielding  due  to  the  elasticity  which  is  developed  by  the  trans- 
verse strain  on  the  shot  deflecting  the  plates. 

If  these  plates  are  connected  together  in  such  a  manner  as  to  secure 
a  uniform  continuity  of  strength  in  every  direction,  this  most  import- 
ant condition  will  be  obtained  also ;  that  for  all  impacts  which  do  not 
deflect  the  plates  to  such  a  degree  as  to  produce  permanent  rupture  of 
the  fibres,  the  shot  can  only  g^ve  out  one-half  of  its  momentum, 
because  as  soon  as  one-half  of  its  force  has  been  given  out  upon  the 
plates,  and  which  they  have  stored  up,  there  will  be  immediately  an 
equilibrium  of  forces  between  the  plates  and  the  shot,  and  since  a 
lesser  force  cannot  overcome  a  greater  force,  the  remaining  half  of  the 
force  of  the  shot  expires  with  the  expiration  of  its  velocity,  when  the 
half  of  the  force  which  has  been  stored  up  by  the  plates  reacts  upon  the 
shot  or  its  fragments,  and  throws  them  back  again.  This  propeiiy  of 
throwing  back  the  shot  *  has  been  exhibited  in  a  marked  degree  by  all 
targets  wherein  iron  has  formed  an  element  of  the  backing  (Fig.  1). 

The  matter  of  wood  and  iron  backing,  then,  may  be  said  to  stand 
thus : — For  moderate  impacts,  from  which  neither  the  plates  nor  the 
wood  backing  would  receive  injury,  and  where  the  wood  backing 
would  continue  to  employ  the  function  which  has  been  assigned  to  it 
of  a  cushion,  then  the  same  result  would  obtain  as  that  which  is 
sought  to  be  obtahied  for  heavy  impacts  by  an  iron  backing,  for  it  is 
immaterial  in  the  resistancc-to-penetration  aspect  of  the  question, 
whether  the  shot  be  resisted,  or  have  its  blow  softened  by  the  crushing 
action  of  ivood  backing  or  the  elasticity  of  iron  plates,  so  long  as 
neither  are  injured ;  and,  therefore,  it  is  a  mere  question  of  wliich 
material  is  injured  most  easily,  or  tliat  which  withstands  the  greatest 
amount  of  work,  and  if  any  system  is  calculated  to  meet  a  heavier 
impact  than  another,  it  cannot  be  doing  wrong  to  apply  it  generally. 

•  This  occurs  up  to  a  given  higli  velocity  of  shot,  after  wliicli  tlie  tiiiie  is  too 
•hort  to  admit  of  reaction. 


-  •  : 
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Turning  to  the  iron  ve}'sm  wood  question  :  it  is  said  the  "  Prince  Con- 
sort "  has  suffered  no  damage  from  her  unhicky  advent  in  the  Channel. 
Having  arrived  in  quiet  water  again,  and  the  straining  action  having 
ceased,  the  joints  closed  up  again,  and  the  leakage  stopped ;  it  is 
made  out  that  she  shipped  all  the  water.  If  a  wooden  built  ship  in 
herself  creaks,  twists,  and  opens  her  joints  in  a  seaway,  what  will  she 
be  likely  to  do  with  600  or  1,000  tons  of  armour  plates  hanging  upon 
her  sides.  Consider  for  a  moment  the  heaviest  masses  we  have  in 
motion  on  land,  a  fly  wheel  of  a  rolling  mill,  or  a  beam  of  a  pumping 
engine,  weighing  from  20  to  30  tons  only,  and  see  the  proportions 
imd  continuity  of  strength,  that  must  be  preserved  in  every  detail  of 
(construction  that  the  integi'ity  of  the  structure  shall  not  be  vitiated  by 
a  weak  point,  and  then  turn  to  these  wooden  vessels,  armour-plated, 
and  reflect  upon  them  in  a  sea-way,  not  put  in  motion  like  the  almost 
uniform  motions  of  machinery,  but  pitched  about  first  one  way  and 
then  the  other,  with  a  mass  of  iron  of  the  weight  of  one  of  the 
Britannia  tubes  hanging  upon  their  sides ;  and  consider  the  details  of 
construction  which  the  ship  carpenter  has  to  depend  upon  to  keep  the 
structure  together ;  for  example,  the  coaks  at  the  butt  joints  of  the 
futtocks,  which  merely  keep  them  in  place,  but  give  no  cohesion  and 
no  transverse  strength,  the  attachment  of  the4>eams  to  the  sides,  the 
knees,  fastenings,  and  riders,  fixed  with  spikes  or  bolts,  which  however 
strong  in  themselves,  only  serve  to  strengthen  the  ship  by  the  bearing 
area,  which  the  wood  offers  to  the  bolt — a  soft  material  pressing 
against  a  hard  one — the  bolt  pulling  for  itself  an  oblong  hole  in  the 
timber  long  before  either  the  bolt  or  the  timber  which  it  is  fixing  has 
received  one  tithe  of  its  working  strain.  Putting  these  things 
together,  and  conceiving  the  strains  that  must  be  thrown  through  the 
beams  and  sides  of  an  armour-plated  wooden-bailt  ship  to  pull  her  out 
of  shape  at  every  roll  in  a  sea-way,  it  certainly  appears  unreasonable 
to  expect  that  they  can  preserve  their  form  and  efficiency  for  any 
length  of  time  under  such  circumstances,  while  it  is  clear,  that  if  the 
Boyal  Navy  is  to  march  with  the  times,  to  press  into  its  service  the 
resources  of  modern  industry  and  modem  improvements,  and  is  to 
meet  modem  necessities,  it  must  be  built  wholly  of  iron  or  steel,  but 
applied  in  such  a  manner  as  to  meet  its  special  requirements,  and 
when  that  is  done,  I  will  venture  to  affirm  that  there  is  no  property 
you  can  fairly  claim  for  a  wooden  vessel,  that  cannot  be  reproduced  in 
an  iron  one,  with  a  fourfold  higher  ratio  of  efficiency. 

With  respect  to  the  fouling  of  iron  bottoms,  there  is  ;n  this  Institu- 
tion a  model  of  an  invention  which  seems  quite  adequate  to  remove 
that  difficulty :  viz.,  to  fix  thin  planks  over  the  bottom,  and  copper  the 
planks ;  the  planks  could  be  well  bedded  in  marine  glue  or  stiff  red 
lead  paint,  and  secured  with  coach  screws  from  the  inside. 

Proceeding  to  Stability  in  a  Sea-wmj. — The  theory  which  obtains  at 
present  for  determining  the  stability  of  ships  was  introduced  by 
Bougour,  in  1746,  as  a  measure  of  the  stability  of  floating  bodies,  and 
is  illustrated  in  its  application  to  ships  by  a  geometrical  figure,  in 
which  the  ship  is  supposed  to  be  heeled  over  a  very  small  amount,  by 
drawing  a  new  water  line  at  a  small  angle  with  the  first  horizontal  one, 
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and  thus  exliibiting,  that  in  heeling  over  there  would  be  a  tnangular 
prism  emersed  and  a  similar  one  immersed  (Fig.  3).  These  prisms  were 
taken  as  right  lined  figures,  and  the  centres  of  gravity  therefore  of 
each  triangle,  at  one-third  of  its  height  from  the  base  or  extreme 
breadth  line.  And  from  a  righting  moment  based  upon  the  transfer 
of  these  sohds  of  emersion  and  immersion  on  supposed  rolling,  another 
righting  moment  was  detennined  by  drawing  a  line  parallel  to  the 
incUned  water  line  from  the  centre  of  buoyancy,  and  setting  off  on 
that  line  a  distance  which,  when  multipUed  into  the  total  displacement, 
gives  an  equivalent  righting  moment  to  that  of  the  triangular  prisms 
near  the  water  line,  and  from  this  new  centre  of  displacement  (a  a  a), 
a  perpendicular  is  erected  at  right  angles  to  the  incUned  water  line, 
and  where  it  intersects  the  middle  hne  of  the  ship,  this  \yo\nt  is  called 
the  meta-centre  (Fig.  3,  h  b  5),  and  its  height  above  the  centre  of 
displacement,  is  the  measure  of  the  stability  of  vessels  used  in  France, 
and  on  the  continent  generally. 

This  method  of  estimating  the  stability  of  vessels  is  liable,  in  its 
application,  to  gi*ave  errors.  Ships  may  have  a  widely  different  foiin 
— may  have  a  deep  or  a  shallow  section,  or  have  a  rising  floor,  and  the 
stabilities  of  each  be  as  wide  as  the  poles  asunder,  and  yet  their 
stabilities  estimated  in  this  manner  would  be  much  about  the  same, 
seeing  that  at  the  small  angle  at  which  the  heeUng  over  is  calcu- 
lated, ships,  at  and  about  the  water  line,  differ  inappreciably  (Fig  3). 

Atwood,  however,  showed  clearly  enough  in  the  rhilosopmcal  Trans- 
actions for  1796-1798,  that  the  effort  of  a  vessel  to  return  to  her 
upright  position  was  due  to  the  centre  of  displacement  of  the  whole 
geometrical  form  of  immersion  after  incUnation,  and  the  result  of 
Atwood's  theorem  is  multiplying  the  displacement  or  weight  of  the 
vessel  into  the  horizontal  distance  between  verticals  falling  through 
the  centres  of  gravity  and  of  displacement  for  the  righting  moment 
(Plate  XVI.  Fig  4).  Atwood  calculated  the  centre  of  displacement  for 
several  vessels  at  an  angle  of  7°,  a  process  and  mode  of  treatment 
he  has  since  been  so  much  followed  in  by  English  naval  architects,  as 
to  justify  its  being  entitled  our  system,  though  it  still  retains  the 
geometry  and  nomenclature  of  the  meta-centre,  and  the  height  of  the 
meta-centre  above  the  centre  of  gravity  is  considered  the  measure  gf 
stabiHty. 

There  are  many  interesting  points  hi  the  geometiy  with  which  this 
subject  has  been  associated,  which  there  is  not  time  to  introduce  here, 
but  these  two  statements  may  be  taken  as  representing  the  theory  of 
the  stability  of  vessels  as  held  by  naval  archit(^cts. 

As  applied  to  the  stabihty  oi  floating  bodies  in  still  water,  the  theory 
is  satisfactory  enough,  but  a  vessel  in  a  seaway  is  not  a  floating  body 
only  deix»nding  upon  her  flotation,  as  she  was  in  the  dock,  or  as  she 
was  represented  on  the  sheet  of  drawing-paper  by  her  architect ;  and  it 
is  in  tne  apphcation  of  this  theory  of  floatuig  bodies  in  still  water,  to 
vessels  hi  a  seaway,  to  which  exception  is  taken,  as  not  touching  the  con- 
ditions under  which  the  vessel  is  then  placed ;  indeed,  so  far  from  there 
being  a  true  analogy  between  the  conditions  under  which  the  theory  is 
applied  and  the  conditions  under  which  a  vessel  is  situated  m  a  seaway, 
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they  are  absolutely  reveraed.  Instead  of  the  vessel  being  put  in 
motion,  or  heeled  over  by  an  external  force,  with  the  water  at  rest 
and  resisting  the  motion,  the  water  is  in  motion  and  puts  the  vessel 
in  motion,  and  that  uneasiness  in  a  seaway  is  not  only  the  penalty  ol' 
great  statical  stability,  as  Sir  William  Symonds  has  put  it,  but  the 
penalty  also  of  a  false  logic,  a  logic  which  accepts  the  property  of  the 
water  when  it  is  still,  but  ignores  the  same  property  when  it  is  in 
motion,  for  the  stability  on  uaper  or  in  quiescent  water  is  derived  from 
those  very  {NX)portions  which  conduce  to  instability  or  excess  of  motion 
in  a  seaway. 

Passing  now  to  tiie  paper  on  dynamical  stabiUty  by  Canon  Moseley, 
in  the  Philosophical  Transactions  for  1850,  the  author  proposed  to  con- 
sider the  amount  of  work  which  would  require  to  be  done  upon  a 
vessel  to  heel  her  over. 

If  a  force  be  applied,  say  to  the  masthead,  to  heel  a  vessel  over,  the 
foroe,  or  the  mean  pressure  (for  it  will  be  a  variable  one),  multiplied 
into  the  space  through  which  the  force  has  passed,  the  product  wUl  be 
the  work  done,  the  dynamical  effect  required  to  heel  the  vessel  over 
that  amount,  and  such  as  might  be  done  by  the  blow  of  a  wave,  or  a 
gust  of  wind ;  and  it  was  proposed  to  measure  this  work  by  the  pro- 
duct of  the  weight,  and  the  sum  of  the  spaces  through  which  the 
centre  of  gravity  was  raised,  and  the  centre  of  buoyancy  lowered,  the 
author  observing  that  the  subject  had  hitherto  been  viewed  only  in 
the  point  of  view  as  to  whether  any  given  position  be  one  of  stable, 
nnstable,  or  indifferent  equihbrium,  or  that  which  determines  what 
pressure  is  necessary  to  retain  the  body  at  any  given  inclination. 

Experiments  were  made  at  Portsmouth  to  test  the  rehability  of  the 
fonnula  based  upon  these  considerations.  In  those  with  the  triangular 
model  the  differences  between  the  dynamical  stability  as  calculated 
from  the  formula,  and  those  determined  by  experiment,  are  given  in 
the  following  table :— 


Angle  at  which  the 

model  finally 

rated  in  statical 

equilibrium. 

Angle  through 

which  the  falling 

weight  deflectiHl 

the  modeL 

Differences  between  the 

calculated  and 

experimental  results. 

Leverage  between 

the  centres  of 

buoyancy  and 

gravity. 

8* 

13 
13 

16i- 
25 

1*29  per  cent. 

3-73       „ 
191G       „ 
31-34 

0-645 
1119 

which  shows  that  wliou  tho  mode*!  was  deflected  through  15^°,  the* 
difference  was  only  1*29  \h'Y  (.'cut.,  but  incrcaw^d  in  a  much  greiit(»r 
iati(»  than  the  increase  (»f  anisic*  of  deticctiou,  the  difference  between 
vol.,  VIII.  r 
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23i°  and  25°  being  28  per  cent.,  and  indicating  that  at  about  2  more 
degrees  of  deflection  the  difference  would  be  about  100  per  cent.,  and 
that  there  must  be  absent  from  the  formula  some  fimdamental  element 
in  the  inqtdty. 

The  fortntiligt  takes  no  cognizance  of  the  lever  bv  which  the  work  is 
done  in  this  case.  The  lever  is  the  hori£ontal  distance  between 
verticals  falliiig  throiigh  the  centres  of  gravity  and  of  buoyancy.  It 
is  ctear  that  A  vessel  ihight  have  double  the  beam,  and  require  double 
the  amoiltit  of  work  to  be  done  upon  her  to  heel  her  over  with  the  same 
aniount  of  rise  or  fall  of  the  centres  of  gravity  and  of  buoyancy,  while 
the  formula  for  dynamical  stability  would  make  both  alike  ;  or  it  may 
bfe  put  in  another  light,  a  form  Of  displacement  might  be  worked  out 
in  which  the  whole  of  the  work  done  would  be  expended  in  constituting 
the  aqueotis  lever  which  is  forming  itself  to  resist  the^ieeling  over, 
with  a  centre  of  buoyancy  neither  rising  nor  falling,  and  perhaps  with 
a  centre  of  gravity  falling  and  assisting  it.  Dynamical  stability  in  still 
water,  however,  being  governed  by  exactly  those  conditions  whicli 
govern  the  statical,  the  one  will  always  be  in  the  same  ratio  as  the 
other  in  different  ships,  and  Canon  Moseley's  formula  may  be  said  to 
leave  the  subject  just  where  it  was,  but  imdet-  another  name. 

The  learned  author  also  entered  into  an  elaborate  mathematical 
investigation  as  to  the  time  of  rolling  or  periodic  tune,  in  whidi  the 
ship  is  considered  as  an  oscillating  body,  and  its  behaviour  in  a  seaway 
is  sought  to  be  accoimted  for  oh  the  principle  of  the  pendulum. 

These  considerations,  however,  appear  to  be  based  upon  an  eiTo- 
neous  analogy,  though  not  so  erroneous  as  that  of  Chapman,  who 
considered  the  vessel  as  a  pendulum,  whose  point  of  oscillation  is  t\\o 
meta-centre,  and  centre  of  oscillation  the  centre  of  gravity.  I  beliovf 
that  a  little  further  reflection  will  show  that  the  question  does  not 
belong  to  the  department  of  central  forces  at  all ;  indeed,  I  do  not  see 
how  it  can  possibly  belong  to  it,  for  a  vessel  in  a  seaway  cannot  bo 
said  to  have  any  centre  or  axis  of  revolution  or  oscillation.  It  is  trm» 
the  centre  of  gravity  is  endeavouring  to  roll  roimd  the  centre  of 
buoyancy,  but  it  is  always  slipping  away  into  another  position,  both 
laterally  and  vertically,  the  radius  of  gyration  ever  varying ;  and  to 
endeavour  to  accoimt  for  the  behaviour  of  vessels  m  a  seaway 
upon  such  an  hypothesis,  seems  to  me  to  be  quite  hopeless,  and  as 
Dr.  Woolley  has  truly  observed  in  his  able  openuig  address  at  the 
Institution  of  Naval  Architects,  "the  mathematical  expressions  for 
the  time  of  rolling  afford  very  httlc  clue  to  the  behaviour  of  a  vessel. 
Ships  in  which  this  element  is  nearly,  if  not  quite,  the  same  according 
to  calculation,  are  as  wide  as  the  poles  asunder  in  their  actual  per- 
formance at  sea,  so  that  while  one  in  a  heavy  sea  rolls  with  considerable 
ease,  another  is  so  uneasy  as  seriously  to  endanger  her  masts,  and  in 
order  to  bring  the  case  within  the  grasp  of  mathematical  analysis,  so 
many  assumptions  and  limitations  are  necessariily  introduced  as  to 
ignore  the  form  of  the  vessel  altogether,  except  just  about  the  water 
line.  I  believe,"  continues  Dr.  Woolley,  "  the  calculated  thiie  for  the 
'Vanguard'  and  *Canopus'  differ  very  slightly."  You  know  their 
relative  behaviour.    Then-  solids  of  immersion  at  an  angle  of  7°  are  as 
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5  to  1  with  a  breadth  of  57-C  feet  in  the  "Vanguard,"  and  of  51-8  feet 
in  the  "  Canopus,"  when  heeled  over,  and  with  this  greater  breadth 
and  solid  of  immersion  (and,  therefore,  the  probability  of  the  whole 
geometrical  form  of  immersion  partaking  of  that  character,  and 
giving  a  ^ater  lateral  traverse  to  the  centre  of  buoyancy^  we  seem 
to  have  mdicated  to  us  why  the  "Canopus***  rolled  slowly  and 
easily,  while  the  "Vanguard"  rolled  very  miich  more  quickfy  and 
uneasily,  and  why  those  very  properties  which  give  great  statical 
and  dynamical  stability  in  qniet  water,  upset  all  calculations  as  to 
periodic  time,  and  produce  a  reverse  result  as  to  stability  when  the 
vessel  becomes  a  body  in  motion  actuated  by  the  waves. 

It  will  be  desirable  now  to  review  briefly  those  hypotheses  which 
have  been  appended  recently  to  this  subject,  namely,  the  supposed 
motions  of  the  fluid  particles  in  waves,  and  the  supposed  configuration 
of  the  waves  to  some  mathematical  curve,  and  the  supposed  periodic 
time  of  transit. 

With  respect  to  the  motions  of  the  fluid  particles  in  waves.  If  we 
think  upon  the  transmission  of  force  as  illustrated  by  the  old  experi- 
ment with  elastic  balls,  and  bear  in  mind  the  mechanical  property  of 
water  of  being  competent  to  pass  a  great  force  through  ite  particles, 
aiid  combine  these  with  a  consideration  of  its  being  imder  the  influence 
of  the  law  of  gi*avity  in  the  vertical  direction,  then  the  whole  pheno- 
mena of  wave  motion  is  easily  explained.  Wave  motion  is  the  motion 
of  a  force  only  passing  through  tlic  particles.  The  wind  blowing  in  a 
horizontal  direction  communicates  its  force  to  the  fluid  particles,  but 
hy  their  close  contact  and  resistance  to  receive  motion  in  that  direction 
are  driven  up,  the  horizontal  force  exceeds  the  gravitating  force,  until 
they  have  been  driven  up  high  enough  to  balance  it  and  pass  it  on, 
and  so  giving  direction  to  the  wave  force.  The  direction  in  a  gale 
heing  that  of  the  wind,  in  a  calm  tliat  of  the  beach, — the  horizontal 
line  of  least  resistance  to  its  transmission ;  but  in  a  cross  and  troubled 
sea,  or  behind  piers  and  breakwaters  the  forces  meeting,  dividing  and 
Ikying  through  the  particles  in  sudden  and  ever  varymg  movement, 
sometimes  two  ^reat  forc(  ^"  raeetinff,  and  the  resultant  producing  a 
much  higher  wave  than  usual,  and  with  the  fall  of  the  wave  all  trace 
of  it  has  vanished  from  the  spot ;  where  we  saw  the  huge  wave  we 
now  see  comparatively  smooth  water,  for  with  the  fall  of  the  wave, 
the  vertical  force  which  was  the  resultant  of  the  forces  meeting,  is 
again  divided  up  and  sent  into  other  places  to  rei)eat  the  operation, 
and  that  which  has  sometimes  been  considered  an  optical  illusion, 
lK»comes,  when  accounted  for,  a  solemn  and  instructive  tact. 

The  solitary  wave  traversing  the  ocean,  is  a  force  which  has  recei\Td 
its  direction  and  amount  at  a  distance  from  the  place  in  which  it  is 
met,  it  ]jasses  through  and  leaves  tlie  particles  in  the  same  horizontal 
l)j)Hition  in  which  it  found  them,  and  witluuit  having  impressed  its  hori- 

•  Gnptain  Fii>hhourne,  R.N.,  who  rc'viprd  tliis  ]mp<»r  for  Mr.  Barram,  aftei*  his 
dipartore  from  England,  statra  that  "  *  Vanguard'  rolled  both  defpfr  and  faster  in  a 
IN  away  than  *Cano])UH.'  The  inibtukcn  \\vvin  iin)w  from  OTcrlookiiig  ihe  diiTrrenovH 
of  the  amount  of  vu  vira,  urisiug  ixuBi  tlm  t'U'O  foriud :  thin  vitiates  all  calculatioua." 
-Ed. 
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zontal  motion  upon  them ;  and  if  the  wave  be  so  high  tliat  the  ship 
breaks  the  contact  of  the  particles,  then,  hko  the  List  ball  in  th<^  ex- 
periment mentioned,  the  last  particles  take  up  the  motion  of  the 
force  and  momentum,  and  a  blow  is  the  result. 

The  motion  of  fluid  particles,  then,  in  wave  movement,  is  simply  an 
up  Mid  down  one  (as  sailors  have  long  considered  it  to  be),  but  having 
a  tendency  to  slide  down  the  side  of  the  wave,  according  to  the 
resultant  of  gravity  and  fluid  pressure,  and  the  time  thei^  may  be  to 
bring  these  forces  into  action. 

The  behaviour  of  the  vessel,  therefore,  cannot  be  influenced  by  the? 
behaviour  of  the  fluid  particles  in  wave  motion,  because  they  are 
governed  by  the  same  laws  and  conditions  as  the  vessel  hei-self,  she 
riding  freely  up  and  down  and  over  the  wave,  but  having  a  tendency 
to  sUde  down  the  side  of  a  wave  in  the  direction  of  the  resultant  of 
gravity  and  fluid  pressure.  Captain  Fishboume  informed  me  that  this 
tendency  was  most  distinctly  felt  on  board  rising  floor  ships,  jerkin(>^ 
bodily  down  when  on  the  side  of  a  wave.  An  inspection  of  thi' 
diagram  will  explain  it  as  being  due  to  the  parallelism  of  the  floor  of 
this  class  of  vessel,  with  the  sm'face  of  the  wave  when  on  the  side 
of  it. 

How  far  the  wave  forces  may  pass  on  so  uniformly,  both  in  amount 
of  force  and  period  of  time,  as  to  present  the  repeated  configuration  of 
a  geometrical  curve,  and  to  what  extent  any  theoretical  conclusions 
could  be  based  upon  such  considerations,  your  own  practical  experience 
will  have  informed  you. 

The  proposition  of  Mr.  Froude,  however,  calls  for  a  more  detailed  ^ 
review. 

The  author,  on  the  strength  of  some  experiments  with  a  floatin^r 
plumb  bob,  proceeds  into  a  laborious  and  elaborate  mathematical  in- 
vestigation, which  results  in  proposing  what  appears  to  be  more  a 
question  of  mere  ballasting  than  a  question  of  the  science  of  navul 
architecture,  viz.,  to  manage  and  control  the  behaviour  of  vessels 
in  a  seaway,  more  by  the  disposition  of  ballast  than  by  the  form  of 
the  ship,  stating  that  he  is  satisfied  if  you  take  two  sliips  differing  as 
widely  in  their  forms  as  those  of  the  "Albion"  and  "St.  Vincent,"  and 
load  them  so  that  they  have  the  same  periodic  tiniejn  still  water,  they 
will  perform  almost  identically  when  rolling  in  a  seaway,  and  that  all 
ships  having  the  same  periodic  time  or  period  of  natural  roll  when 
artificially  put  in  motion  in  still  water,  will  go  through  the  same  series 
of  movements  when  subjected  to  the  same  series  of  waves,  whether 
their  stability  in  still  water  be  due  to  breadth  of  beam,  or  to  deeply 
stowed  ballast. 

The  experiment  with  the  floating  plumb-bob  (Fig.  6),  and  which  th(» 
author  considered  as  exhibiting  his  fundamental  law  which  governs  th(? 
motion  of  a  ship  on  waves,  was  made  with  a  small  cork-float  about 
four  inches  diameter,  like  a  life-buoy  with  a  mast  fixed  obliquely  in 
one  side  of  it,  with  its  apex  perpendicular  over  the  centre  of  the  float, 
and  having  a  small  plumb-bob  suspended  from  it ;  and  l)ecause  the 
plumb-bob  remained  central  to  the  float  when  it  was  disturbed  by 
waves,  the  author  proceeded  to  consider  the  conditions  of  a  float  in  i;* 
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body  to  be  the  same  as  surface  fluid  particles,  and  to  assign  them  to 
Hpecificd  dynamical  conditions  which  the  position  was  supposed  to  im- 
[lose  upon  them. 

It  will  be  observed  that  a  float  with  a  loaded  mast  fixed  in  one  side 
of  it  becomes  in  disturbed  water  a  variable  lever  of  the  second  order 
vith  respect  to  the  fluid  pressure  to  move  it,  on  the  transit  of  a  wave ; 
tfic  power  of  the  wave  water  to  move  it,  Ixjing  directly  as  its  pressure 
'vhen  under  thie  mast,  but  as  the  wave  passes  on  under  the  float,  the 
leverage  of  the  fluid  pressure  to  move  it,  is  increasing,  until  when  the 
]i:ean  pressure  of  the  wave  has  arrived  at  the  opposite  side  of  the 
ioat  to  that  in  which  the  mast  is  fixed,  the  leverage  of  the  water  to 
move  the  loaded  float  is  increased  100  per  cent,  to  move  it  quicker  or 
in  half  the  time  at  this  period  of  the  wave  transit,  than  when  it  was 
underneath  the  mast,  so  that  the  cause  of  the  plumb-bob  remainuig 
central  to  the  float  in  disturbed  water  is  a  mechanical  one,  and  the 
mast  has  a  tendency  to  make  two  complete  vibrations  for  one  wave 
transit,  and  when  the  flexibilit}^  of  the  cork  and  mast  are  considered, 
the  variability  of  the  leverage  of  the  disturbed  water,  and  it  not 
having  a  rigid  fulcrum  to  work  upon,  it  is  not  to  be  wondered  at,  that 
the  masthead  flew  about,  and  did  not  give  the  plumb-bob  time  to  do 
otherwise  than  to  remain  central  to  the  float. 

I  am  far  from  wishing  to  depreciate  Mr.  Fronde's  labours ;  indeed,  I 
am  ready  to  acknowledge  having  been  much  instructed  by  them  ;  but 
from  the  premises  to  the  conclusion  and  throughout  all  their  argument, 
they  appear  to  me  to  be  either  illogical  or  in  absolute  error.  They 
start  upon  an  experiment  which  I  have  shown  to  have  been  misinter- 
preted, and  are  continued  upon  assumptions  which  are  only  permissible 
because  they  are  not  absolutely  impossible,  whilst  strangely  enough, 
they  end  in  but  one  practicable  measure,  that  of  favouring  a  maxi- 
mum beam ;  so  that,  taking  the  author's  conclusions  on  his  own  terms, 
he  ends  as  he  began,  with  recommending  that  very  condition  which 
Was  known  to  give  great  statical  stability  in  quiet  water,  and  the 
instability  in  a  seaway  of  the  sailor.  As  to  the  idea  that  a  steady 
vessel  can  be  made  out  of  a  bad  form,  or  that  the  form  is  immaterial, 
and  that  in  the  case  of  an  armour-plated  bhip  (with  the  heavy  armour 
plates  on  the  extreme  width  and  the  engines  and  boilers  nearly  on  the 
extreme  bottom)  the  effects  of  these  weights  on  the  motions  of  the 
V(n«el  can  be  modified  or  neutralised  in  a  bad  form  of  vessel  by  a  few 
tons  of  ballast  placed  wherever  you  like,  I  must  confess  that,  to  my 
mind,  the  proposition  seems  an  absolute  delusion. 

1  now  proceed  to  explain  how  to  account  for  the  behaviour  of  a 
vessel  in  a  seaway  oh  the  principle  of  the  lever  and  the  laws  of 
niotion. 

When  a  vessel  is  rolling  in  a  seaway,  a  lever  is  formed  on  each  side 
from  the  resultant  upward  pressure  of  the  fluid,  the  centre  of  buo}'- 
aiicy  has  acquired  a  position  in  this  rolling  over  which  gives  it  a 
cniniand — a  leverage  to  move  the  vessel,  and  to  cause  the  motion  of 
rolling  in  disturbed  water.  That  is  to  say,  though  there  is  not  a  rigid 
I'.Jonmi,  in  tho  usual  significance  of  the  tenn,  but  the  upward  pressure 
uf  tlie  particles  are  alternately  becoming  the  power  applied,  and  the 
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fulcrum,  as  the  one  exceeds  the  other  on  the  rolHng  of  the  vessel  from 
side  to  side ;  and  the  distance,  therefore,  which  the  centre  of  buoyancy 
traverses  froqa  side  to  side  on  rolling  will  be  a  leverage  (Fig.  7,  8,  i), 
Plate  XVII)  presented  to  disturbed  water  to  put  the  vessel  in  motion. 

In  no  department  of  the  inquiries  which  come  before  this  Institution 
have  the  labours  of  Captain  Fishbourne  been  more  fruitful  of  useful 
results  than  in  this  upon  which  I  have  the  honour  to  address  you,  and 
from  him  I  have  to  acknowledge  receiving  valuable  practical  assistance 
and  counsel  in  the  preparation  of  this  paper.  It  was  to  his  published 
lectures  on  naval  architecture  in  1846,  that  I  owe  the  knowledge  of 
the  views  of  the  "  Naval  Architect"  not  meeting  the  requirements  of 
the  fighting  sailor,  and  the  inducement  to  look  into  the  matter. 

I  was  not  aware,  however,  that  Captain  Fishbourne  in  subsequent 
papers  had  introduced  such  a  mode  of  viewing  the  subject  as  referrin*;' 
the  influence  of  the  passing  wave  on  the  vessel  to  the  principle  of  the 
lever,  or  I  should  have  left  the  subject  m  his  bands ;  but  having  em- 
barked in  it,  I  will  state  the  results.  My  conclusions,  it  may  be 
observed,  were  drawn  from  small  experiments  and  a  process  of 
reasoning.  Captain  Fishboume's  conclusions  are  based  upon  practical 
experience  at  sea,  and  demonstrated  by  the  facts  and  figures  given  in 
the  following  table  of  recorded  results  of  the  actual  perfonnances  of 
vessels  of  the  Royal  Navy,  and  which  prove  beyond  doubt  and  without 
exception  of  example,  if  even  it  could  not  be  proved  logically  and 
mechanically,  that  a  beam  relatively  great  to  the  depth  of  displace- 
ment, is  that  very  condition  which  goes  far  towards  making  a  rolling 
ship  in  a  seaway. 

Table  showing  the  relation  between  the  beams  of  vessels  and  their 
behaviours  in  a  seaway : — 


Name  of 
Vessel. 

Half  breadth. 

Depth. 

Difference. 

Angle  rolled 
through. 

No.  of  tiuie5 
per  minute. 

Albion. 

30'  0" 

24'  4" 

5'  8" 

49" 

13 

Roduey. 

27'  0" 

24'  8" 

2'  4" 

27" 

H 

Queen. 

80'  0" 

25'  3" 

4'  8" 

20* 

7 

St.  Vincent. 

26'  9" 

25'  3" 

r  e* 

13" 

5 

Trafalgar. 

27'  6* 

25'  3* 

2'  2" 

1 

Superb. 

we" 

24'  7" 

3'  11" 

3 

Canopus. 

25' 6" 

23'  10" 

r  9" 

2 

Hecate. 

10*» 

8 

Antelope. 

6» 

4 

•  •  •    • 

•  » •  » 


«  •  ,  •  • 
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If  anything  more  were  wanted  to  prove  the  truth  of  tlic  argument, 
it  is  supplied  in  the  fact  of  a  vessel  rolling  more  when  liglit  tliJin  when 
laden,  for  it  must  not  be  supposed  that  the  wat^r  "  j)er  »e  **  has  a 
gri'ater  power  of  flotation  then.  The  mind  innst  not  admit  the  idea 
uiat  because  the*  vessel  is  lightened,  the  water  will  necessarily  b?^ve 
more  command  over  her  without  a  mechanical  ciiuse  other  than  its 
buoyancy,  for  just  in  pn)portion  as  tlu*  vessel  has  been  li^fhtened,  so 
has  the  floating  pow(»r  been  reduced  also  ;  and  if  a  vessel  when  lightly 
laden  is  rolled  about  by  a  sea  more  than  when  it  is  heavily  laden,  it 
must  be  due  to  the  flt^athig  power  having  then  a  greater  proportionate 
command  over  her,  a  greater  leverage  with  a  lesser  weight  to  put  her 
ill  motion  when  light  than  when  laden. 

Now,  if  we  apply  the  present  theory  in  the  same  vessel  when  light 
and  when  laden,  wc  find  that  though  the  centre  of  gravity  has  been 
raised  by  her  being  lightened,  the  meta-centre  has  been  raised  also,  so 
that  virtually  the  theory  would  give  the  vessel  the  same  stability, 
vhcn  it  is  so  well  kno^vll  that  the  contrary  is  the  result  in  disturbed 
^ater,  and  the  mechanical  cause  of  it  seems  clear  enough.  If  a  vessel 
has  been  lightened  on  her  voyage  by  a  foot  of  her  draught,  the 
JHcchanical  power  of  the  waves  to  })ut  her  in  motion  would  be  the 
Wipe  as  if  her  draught  had  Ixjon  preserved,*  and  two  feet  had  lieen 
*dded  to  her  beam.  If  she  were  lightened  by  two  feet  of  her  draught, 
the  mechanical  equivalent  would  be  as  if  four  feet  had  been  added  to 
the  beam ;  and  if  she  now  draws  three  feet  of  water  less  than  when  she 
started,  the  waves  will  have  the  effect  to  put  her  in  motion  as  if  six 
feet  had  been  added  to  her  beam. 

The  simple  fact  appears  to  be  this :  that  the  course  of  naval  archi- 
tects has  been,  is,  and  I  fear  will  be,  until  they  are  shamed  out  of  it, 
to  consider  the  water  and  vessel  at  rest  only,  allowing,  as  it  were,  the 
'fatcr  to  have  the  power  to  float  the  vessel  when  at  rest,  but  ignoring 
the  power  of  the  water  to  put  the  vessel  in  motion  if  it  be  di8turl)ed, 
forgetting  that  the  conditions  are  reversed  in  passing  from  quiet  to 
disturbed  water,  and  that  what  was  the  lever  in  the  first  case  to  resist 
the  heeling  over,  Injcomes  in  the  second  the  lever  to  put  her  in  motion. 
Let  mo  l>e  understomi  as  taking  no  part  with  those  who  amsider 
that  a  large  amount  of  ignorance  prevails  amongst  the  professors  of 
this  science,  knowing  that  the  high(?st  attainments  are  requisite  for  its 
pumuit,  and  remembering  the  channels  which  a  long  current  of  thought 
and  treatment  tend  to  deepen  and  render  difficult  of  being  cUverted 
afterwards. 

But  it  does  api)ear  that  the}'  committed  an  oversight  hi  lettuig  their 

theory  get  into  such  a  rut,  while  they  have?  been  somewhat  unwilling 

for  any  one  to  help  them  out  of  it.     Now,  they  inight  be  very  well 

ware  that  if  their  theory  was  worth  anything,   and  rested  iiixm  a 

foundation  which  they  relied  ujjon  themselves,  and  could  communicate 

to  others,  and  be  relied  upon   by  sailors,  their  views  would  not  bt; 

questioned,  and  my  appearance  hero  would  b<»  inexcusable.     But  what 

do  we  find  f  One  proftjssor  for  a  flat  floor,  another  for  a  rising  floor,  one 

for  a  barrel  bottom,  and  another  for  a  cigar  shajK*  altogether,  while  ont? 

would  always  have  a  clipper  section  totally  irrespective  of  first  con- 
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sideratioiis  ;  and  whether  the  vessel  was  simply  to  sail  fast  or  to  cany 
a  broadside  armament,  one  for  a  full  fore  body,  and  another  for  a  full 
after  body.  The  former  not  having  a  reason  of  his  ovm,  goes  to 
nature  for  one,  and  cod's  heads  and  mackerel  tails  become  the  standard 
for  the  forms  of  ships,  and  not  unfrequently  a  small  model  dressed 
down  here,  and  shaved  down  there,  until  it  pleases  the  eye,  is  the 
theory  employed.  Is  it  to  be  wondered  at  then,  seeing  these  things, 
that  this  subject  engages  the  attention  of  inquiring  minds,  whetlier 
they  may  belong  to  the  profession  or  not  1 

But  the  fishy  analogy  is  somewhat  amusing,  inasmuch  as  a  fish  wags 
its  after  body  and  tail  to  propel  itself  quickly,  and  if  any  analogy  sub- 
sisted in  the  view,  the  ship  should  wag  her  after  body  and  tail  also, 
but  as  the  ship  does  not  do  that,  the  forms  of  fish  are  no  clue  as  to 
what  ought  to  be  the  forms  of  ships.  If  we  endeavour  to  interpret 
nature  on  first  principles,  it  may  be  that  since  a  fish  propels  itself  by  a 
muscular  exertion  from  the  shoulders  to  the  tail,  and  its  power,  there- 
fore, to  work  the  after  body  being  inversely  as  its  length  and  directly 
as  its  depth  and  breadth,  nature  tends  to  produce  that  muscular 
development  which  enables  the  fish  to  fulfil  its  functions  on  mechanical 
principles,  and  it  is  supplied  with  a  good  leverage  and  quantity  of 
muscle  where  it  is  wanted — at  the  shoulders. 

I  have  now  to  propose  the  consideration  of  a  vessel  in  a  sea-way 
as  a  body  in  motion,  and  as  a  body  in  motion  subject  to  tiiose  laws 
of  motion  which  are  governing  all  matter  in  motion. 

When  a  vessel  is  rolling  in  a  seaway,  the  centre  of  buoyancy  in 
passing  from  side  to  side,  may  rise  or  fall  in  doing  so,  and  the  centre 
of  buojrancy  being  the  centre  of  suppoit,  if  the  centre  of  support  falls 
on  rollmg,  then  the  accelerating  force  of  gravity  will  come  into  action, 
tending  to  continue  the  rolling  (Figs.  10, 1 1 ).  Thus  the  centre  of  CTavity 
of  the  vessel  is  rolling  through  an  arc,  and  the  versed  sine  of  that  arc 
may  be  taken  as  the  measure  of  the  accelerating  force  of  gravity  to  con- 
tinue the  rolling;  but  if  the  vessel  in  rolling,  has,  as  it  were,  lost  her 
])oint  of  support,  then  the  vessel  is  permitted  to  continue  the  rolling, 
:ind  the  amount  of  the  accelerating  force  of  the  gravity  of  the  vessel 
to  continue  the  rolling,  may  be  measured  by  the  versed  sine  of  the  arc 
of  the  centre  of  gravity,  plus  the  versed  sine  of  the  arc  of  the  centre 
of  buoyancy  ;  and  thus  if  the  centre  of  buoyancy  falls,  it  permits  the 
vessel  to  roll  through  a  larger  angle  than  it  would  do,  if  the  centrt*  <^f 
buoyancy  rose  with  the  rolSng,  and  presented  a  retarding  force  to  the 
motion. 

I  am  doubtful  whether  I  may  have  succeeded  in  conveying  the  pro- 
position to  your  minds ;  the  subject  is  a  subtle  and  difficult  one,  and  I 
have  not  yet  been  able  to  devise  a  moving  diagram  to  illustrate  it, 
which  it  would  require  to  do,  to  demonstrate  it  clearly ;  but  I  think  if 
you  will  conceive,  that  if  a  vessel's  geomc^trical  form  of  displacement 
ie  such,  that  in  the  act  of  rolling,  the  water  surrounding  her  has  by 
the  action  of  gravity  given  out  a  force — a  resultant  fhiid  pressun^  at 
a  greater  height,  produced  a  dynamical  effect,  a  force  moved  up  through 
a  "^iven  height,  and  tliat  the  effect  upon  the  veesel  is  the  same  as  if 
an  iiydraulic  pr^•^•8  had  l)cen  acting  on  each  side  of  the  vessel  at  ea(;h 


STABILITY   OF   VKSSKLS   IN   A   SEAWAY,   ETC.  211 

n)ll,  and  thnmting>  cnit  its  ram  with  a  pressure  equal  to  tlic  weiglit  of 
the  vessel,  and  through  a  space  equal  to  the  rise  wliich  may  be  given 
to  aiid  at  the  centre  cf  buoyancy,  then  you  will  form  some  conception 
t»f  the  enormous  power  which  a  vessel  may  extract  from  the  subtl(3 
clement  in  which  she  is  rolling,  if  you  but  give  her  a  geometrical  form 
which  will  enable  her  to  do  so,  and  make  her  a  steady  vessel. 

Thus,  sup[)ose  the  disj)lacement  of  the  "Warrior"  to  Ix?  10,000 
tons,  that  she  is  rolling  ton  times  a  minute,  and  that  if  by  flattening 
the  Door,  the  centre  of  buoyancy  was  made  to  rise  six  indues  higlKM- 
than  it  dcH»s,  or  not  to  fall  so  much  by  that  amount ;  then  multiplying 
these  tog(ither,  and  by  2240,  the  number  of  pounds  in  a  ton,  we  luiv(3 
the  dynamical  effect  of  224,000,000  lbs.,  raised  one  foot  high  ]M'r 
niiuutc,  and  dividing  by  33,000,  we  have  a  p)ower  equal  to  that  of 
6,787  horses,  that  would  be  given  out  by  the  gravitating  foix-e  of  the 
atljaccnt  water,  to  keep  her  a  steadier  vessel,  if  her  geometrical  form 
of  immersion  were  such,  that  in  the  act  of  rolling,  the  resultant  fluid 
(iteBSure,  the  centre  of  buoyancy,  rose  up  against  the  roll  six  inches 
nioro  than  it  does. 

Referring  to  the  diagrams  (Figs.  7,  8,  9)  in  illustration  of  the  point, 
tlieyshow  a  rising  floor  vessel,  a  flat  floor  vessel,  and  the  "Warrior,"  one- 
sixteenth  the  full  size,  all  of  the  same  beam  and  draught.    In  th<.*  rising 
floor  vessel,  the  centre  of  buoyancy  falls  8^  inches  through  30®  of  roll, 
when  it  suddenly  commences  to  rise,  as  shown  by  the  orbits  of  the 
centre  of  buoyancy  in  the  diagram  (A  A  Fig.  2).     This  indicates  that 
vessels  of  this  form  will  he  easily  set  in  motion,  roll  through  a  large 
angle,  and  quickly,  but  ^vill  be  suddenly  arrested  near  the  termhiation 
of  each  roll,  checked  with  a  jerk,  as  it  were,  enough  to  throw  the 
niastfl  overboanl,  and  then  as  quickly  sent  back  again,  for  just  a*} 
the  centre  of  buoyancy  has  commenced  to  be   efTective  to  control 
the    rolling,  it  has  then  acquired  a  great  leverage  to  return  the  roll 
quickly. 

A  jrfienomenon  of  frequent  occurrence  also  bears  upon  the  }>oint. 
When  quick-going  steamers  are  passing  over  shallows,  waves  an^ 
raised  at  the  bow  and  stem  by  the  pressure  from  amidships,  the  vc»ssel 
then  loses  a  portion  of  her  displacement  amidshijis,  but  gains  it  for- 
ward and  aft  by  these  waves  which  are  raised  there,  and  in  proportion 
as  the  buoyancy  has  been  increased  forward  and  aft,  and  lost  amid- 
ships, the  vessel  has  been  made  temixirarily  of  a  peg-to]>  form,  from 
losing  the  displacement  where  the  floor  is  flatter,  the  centre  of  buoy- 
ancy falls  on  rolling,  and,  therefore,  she  rolls  easily. 

The  incident  related  by  Sir  Heron  Maxwell  also  might  be  mentioned, 
that  when  the  "  St.  Vhicent "  was  perfectly  steady,  the  "  Albion"  was 
lurching  over  in  a  quiet  sea  in  the  J^ay  of  Hiseay,  and  shi])j»ing  100 
tons  of  water  through  her  lower  ports,  to  the  affright  of  the  Admiral 
Commanding. 

The  new  armour-plated  frigate,  the  '*  Valiant,"  judging  fr()m  her 
section,  will  be  a  second  "  Albion,"  though  perhaps  not  (piite  sr)  bad. 

In  the  flat  floor  vessel,  the  centre  of  buoyancy  rises  l»J-  inelies 
through  30®  of  roll  and  still  continues  to  rise,  as  shown  by  the  diap^am 
(B  B  Fig.  2).     This  indicates  that  vessels  of  this  form  will  always  be 
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steady,  roll  through  a  small  angle,  aud  slowly  as  well,  because  ihv 
centre  of  buoyancy  is  always  exercising  a  retarding  force  to  the  roll 
of  the  vessel,  while  the  form  of  displacement  developes  only  a  small 
lever  to  induce  motion  in  disturbed  water. 

Naval  architects  will  tell  you  that  tliis  will  make  a  most  unsteady 
ship,  from  the  bodily  rise  and  fall  of  the  centre  of  gravity  which  thii 
rise  and  fall  of  the  centre  of  buoyancy  may  give,  or  which  the  form 
of  immersion  after  hcelhig  over  may  give.  An  argument  which  not 
only  appears  inconect,  but  it  is  the  veriest  nibbish,  as  if  the  bodily 
rise  and  fall  of  the  centre  of  gravity  as  exhibited  by  their  geometrical 
ligure  in  still  water  can  be  compared  to  its  beipg  thrown  and  pitched 
about  in  a  seaway  ten  times  as  many  feet  as  the  drawing  will  exhibit 
inches.  Besides  the  centre  of  gravity  is  an  abstraction,  while  some  of 
its  items  might  be  so  situated  in  the  ship  as  to  take  away  all  grounds 
for  this  argument.  The  stability  of  a  nearly  complete  homogenouB 
cylinder  wholly  depends  upon  the  bodily  rise  and  fall  of  the  centre  of 
gravity. 

Taking  even  a  common  sense  view  of  the  matter,  apart  from  theore- 
tical grounds,  does  it  not  appear  reasonable  to  expect  a  vessel  with  a 
flat  floor  to  be  steady  in  a  seaway,  seeing  that,  on  her  rolling,  a  large 
nearly  flat  surface  is  pressed  downwards  at  a  maximum  depth,  and 
therefore  exercising  a  maximum  effect  to  resist  the  motion  ;  wnilp  in  a 
curcular  or  peg-top  form,  that  resistance  to  the  motion  is  lost  ia  pn)- 
portion  to  the  vessel  partaking  of  those  forms,  when  instead  of  a 
nearly  vertical  pressure  at  a  great  depth,  it  becomes  more  of  a  side 
pressure  at  a  lesser  depth,  and  for  both  reasons  not  so  calculate^  to 
resist  motion  in  a  seaway  as  a  flat-doored  vessel. 

In  ships  of  an  intermediate  form,  their  behaviour  in  a  seaway  will 
be  of  an  interesting  nature.  The  centre  of  buoyancy  of  the  "  Warrior" 
neither  rises  nor  falls  within  a  roll  of  15*'  (C  C  Fig.  2).  Tliis  indicates 
that  vessels  of  the  "  Warrior,"  "  Canopus,"  and  all  those  forms  ap- 
proaching to  or  possessing  the  barrel  bottom,  will  roll  through  a  lesser 
angle  than  the  peg-top  class,  but  through  a  greater  angle  than  the 
flat-floor  class,  their  motions  will  be  much  easier  than  the  former,  but 
not  easier  than  the  latter. 

Recapitulating,  in  conclusion,  the  results  which  flow  from  these  con- 
siderations : 

Istly.  The  present  method  of  treating  the  stability  of  a  vessel  as 
that  of  a  floating  body  in  still  water,  is  ulogical  and  does  not  touch 
the  question  of  the  stability  of  a  vessel  in  a  seaway,  inasmuch  as  in 
still  water  it  is  the  water  which  is  resisting  the  heeling  over  on  the 
appUcation  of  an  external  force,  while,  when  the  vessel  gets  into  a 
seaway,  the  conditions  are  reversed,  the  water  is  then  in  motion  and 
is  putting  the  vessel  in  motion,  without  the  presence  of  and  without 
any  reference  to  the  force  by  which  the  heeling  over  was  effected  in 
still  water,  and  therefore  that  form  of  body  whidi  would  offer  the 
greatest  stability  in  quiet  water,  will  present  it  to  put  the?  vessel  in 
motion  when  she  has  })usscd  into  disturbed  water. 

2ndly.  The  centres  of  gravity  and  buoyancy  ever  moving  about 
with  every  varying  condition  of  loading,  trimming,  pitAhig,  risiu*^'  up 
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awl  falling  down,  and  rolling  in  a  seaway,  tlio  jM-riblcm  can  scaivoly  W. 
considered  as  belonging  to  the  <l(*partment  of   central    force.s   and 
therefore  any  investigations  based  upon  the  principle  of  tlic  pendulum 
cwmot  but  be  questionable,  if  not  en-oneous ;  while  if  we   consider 
npon  what  actually  does  take  place  of  the  centre  of  buoyancy  foiming 
a  lover  of  the  second  order  of  which  it  is  the  power,  the  centre  of 
gravity,  the  weight,  and  the  iluid  pressure  on  the  other  side  the  ful- 
crum, and  that  all  these  are  in  motion  and  with  a  contn*  of  buoyancy, 
liither  rising  or  falling,  either  ushig  or  losing  the  power  which  it  ni:iy 
command.     It  would  appear  that  the  principle  of  the  lever  and  the 
laws  of  motion  are  logically  applicable   to  the  case,  and  though  it  will 
rtill  be  beyond  the  g^rasp  of  mathematical  analysis,  at  least  so  far  as 
to  detomiino  absolute  (juantities,  they  are  sufficient  to  account  for  the 
behaviour  of  vessels  in  a  seaway. 

3dly.  That  for  fighting  ships  where  accuracy  of  fire  is  necessary, 
and  therefore  a  steady  gmi  platform,  the  floors  should  Ixi  flattened 
firet,  and  then  reduce  the  beam  as  much  as  is  practicable. 

I  now  submit  to  your  judgment  how  far  these  observations  coincide 
wiih  yonr  practical  experience  on  board  ship  at  sea,  and  how  far  you 
may  ooniudcr  the  course  indicated  to  be  calculated  to  ensure  you  the 
full  benefits  which  aiTnour-plating  may  afford,  and  that  its  utility 
shall  not  bo  nullified  by  a  bad  form  of  vessel,  and  if,  in  making  thrsc 
obfiervations,  I  have  at  any  time  spoken  with  more  assurance  than 
mj  experience  and  these  circumstances  would  wanant,  I  trust  you 
wUl  attribute  it  to  the  instinct  to  clothe  the  language  of  a  fii-m  con- 
viction in  the  language  of  earnestness  uix)n  a  serious  and  important 
sabjcct,  rather  than  to  forgetting  the  assembly  wliich  I  have  had  tiie 
honour  to  address. 

Mr.  Michael  Scott,  C.E.  :  To  niy  mind  this  is  a  subject  of  such 
intense  diflRculty  that  one  cannot  si)eak  u|K)n  it  without  some;  con- 
sideration. If  the  discussi(Mi  wore  to  1k'  adjourned  I  might  iKThai)s 
be  prei>ared  to  make  some  observations  ui)on  the  subject.  The  j)ai)er 
has  been  to  me  veiy  interesting,  but  it  is  quite  obvious  fix>m  its  very 
nature  that  it  is  difhcult  to  follow  the  argument,  or  to  criticise  any  of  the 
statements  made  in  it,  without  some  time  for  considei'ation.  However, 
there  are  one  or  two  points  that  1  might  notice.  One  is  with  respi^ct 
to  the  form  of  the  fish  as  distinguislufd  from  the  fonn  of  a  vessel. 
The  fish  is  a  wholly  immersed  body ;  tln^  shi])  is  only  ])artially  im- 
mersed. I  quite  agree  with  the  author,  so  far  as  I  understoMl  the 
p^pety  that  it  is  possible  to  draw  ver}- erroneous  conclusions  from  the 
form  of  a  body  wholly  immersed,  such  as  that  of  a  fish,  if  it  l»e  in- 
tended to  apply  it  to  a  vessel  which  is  floating  on  the  surface.  Another 
point  that  struck  me  was,  with  respect  to  tlie  motion  of  water  in  a 
wave.  We  recognise  waves  of  (UfTerent  charactei*s.  In  one  wave*,  the 
niotiiin  is  what  the  autiior  has  described,  very  much  to  leave  the  par- 
ticles in  the  same  horizontal  position  that  they  were  in  before  di..- 
turbanoc.  In  another  form  of  wave?  it  is  not  so  ;  the  water  is  abso- 
lutely in  motion,  a:  id  it  <'X(.Tls  v(?ry  (•nnsiderai)le  power  on  Jiny  boily 
that  is  floating  on  its  surface >  at  the  moment.  I  do  nr»t  know  that  1 
quite  understood  th*;  autli^>r's  erlticisni  on  Mr.  Fnnule's  theory.     I 
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heard  Mr.  Froudo  give  an  explanation  of  that  theory,  and  it  appeared 
to  me  to  be  very  satisfactory.  But  it  is  confessedly  a  subject  of  such 
difficulty,  that  there  is  room  for  a  wide  divergence  of  opinion  ;  and  1 
think  more  might  be  learned  from  the  practical  experience  of  naval 
officers,  with  respect  to  vessels  of  various  forms,  that  would  be  more 
interesting  to  this  Institution  than  anything  I  could  say  upon  the 
abstract  question  of  theory. 

Captain  E.  G.  Fishbourne,  R.N.,  C.B. :  I  suppose  I  ought  to  make 
some  remarks,  as  I  have  been  alluded  to,  and  more  especially  as  the  last 
;;cntlcman  who  spoke  seems  rather  disposed  to  afiBrm  the  coirectness  of 
tlie  views  of  Mr.  Froude.   The  tables  on  the  wall  are  founded  upon  actual 
(experiments,  I  would  rather  say  upon  observations  than  experiments. 
["  Table  showing  the  influence  of  beam  upon  the  behaviour  of  vessels 
in  a  sea-way."]    These  ships  were  under  similar  circumstances  when  the 
angle  of  roll  was  taken.     The  "Albion"  rolled  49"*;  the  "Rodney,** 
27°;  the  "Queen,"  20°';  the  "St.  Vincent,"  13°.      In  the  next  column 
you  will  observe  the  number  of  times  that  they  rolled  in  a  minute: 
the    "Albion,"   13;   the   "Rodney,"   8;   the    "Queen,"?;  the   "St. 
Vincent,"  5 ;  and  so  on.     Now  the  proposition  of  Mr.  Froude  is,  as 
stated  in  the  paper : — You  may  take  any  description  of  vessel,  and 
by  the  adjustment  of  the  weights  you  can  correct  any  defect  of  roll- 
ing.    That  is  to  say,  if  she  should  roll  too  quickly,  you  can  adjust 
that  by  raising  the  weights,  so  that  she  shall  roll  more  slowly.     But  as 
a  necessary  consequence  of  so  doing,  she  will  roll  through  a  larger  arc. 
If  she  rolls  too  slowly  and  through  a  larger  arc,  then  you  can  lower 
the  weights,  and  the  consequence  is  you  will  reduce  the  arc,  but  you 
Avill  increase  the  rapidity  of  the  roll.    Now,  in  the  case  of  the  "  Albion," 
you  have  got  two  irreconcileable  things  :  she  rolls  through  the  largest 
arc,  and  she  rolls  the  most  quickly.     Now  put  in  practice  Mr.  Froudc's 
)  rinciples.     Look,  for  the  moment,  simply  at  the  fact  of  her  rolling  13 
limes  in  a  minute.     That  is  too  fast,  so  you  raise  the  weights,  and, 
immediately,  that  which  is  already  too  great,  viz.,  her  depth  of  roll,  will 
at  once  be  increased.     The  real  histor}^  of  the  matter  is  simply  this,  as 
is  too  much  the  case  at  the  present  time,  mathematics  and  conunon 
sense,  or  practical  knowledge,  have  been  divorced.     I  have  a  great 
respect  for  mathematics,  but  it  is  only  when  they  are  in  good  hands. 
Mathematics  are  veiy  simple  in  operation ;  the  steps  arc  very  shorty 
and  any  person  may  be  taught  to  take  all  the  steps ;  but  the  great 
difficulty  is,  hi  the  application,  or  having  got  your  answer,  to  know 
how  to  read  it.     Unfortunately,  without  a  practical  knowledge,  or 
without  common  sense,  as  a  rule  mathematics  cannot  be  satisfac- 
torily   applied  or   understood,    which    is   the    case   in  the    present 
instance.      Mr.  Froude  has  made  an  experiment   in  a  tin  dish ;  to 
this  exceptional  kind  of  experiment  he  has  applied  his  mathematics, 
and  he  has  got  a  result  which  really  means  nothing.    Now,  if  the  state- 
ment respecting  the  rolling  of  these  ships  be  true,  and  1  can  have  no 
dou)>t  about  its  truth,  for  the  officers  had  no  theory  to  support, — (the 
signal  was  made  by  the  Admiral,  "Take  the  number  of  the  rolls  and 
take  the  angle  of  the  rolls,"  and  they  were  taken  and  recorded,  and 
the  result  returned  to  the  Admiralty) — if  that  statement  be  true,  and 
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you  cannot  for  a  moment  imaf^inc  that  it  does  not  represent  existing 
facts,  then  if  you  apply  this  theory  of  Mr.  Fronde's,  you  at  once  see  its 
absurdity.  It  reminds  me  of  a  story  that  I  once  heard  of  a  boy  who 
demonstrated  that  the  square  of  the  hypothenuse  of  a  right-angled 
triangle  was  equal  to  the  sum  of  the  square  of  the  other  two 
sides.  He  was  not  very  bright;  he  learned  to  get  the  orthodox 
proof  off  by  heart,  but  he  drew  a  figure  that  was  altogether  different 
from  the  proposition  he  had  to  prove.  He  went  off  very  glibly 
with  his  proof,  then  said,  "Well,  I  have  proved  it,  but  I  don't 
believe  it."  Now,  I  believe,  if  people  were  as  honest  as  that  boy, 
we  should  have  such  an  acknowledgment  with  respect  to  many 
results ;  that  there  is  not,  I  believe,  simply  arises  from  the  absence 
of  practical  knowledge  of  the  subject.  Architects  have  undertaken 
to  design  and  to  build  ships  without  practical  knowledge  of  the 
subject.  They  ignore  that  altogether,  while,  on  the  other  hand, 
sailors  have  been  inclmed  to  go  in  the  opposite  direction,  and  say, 
"  Because  I  have  been  at  sea  and  have  got  practical  knowledge,  I 
do  not  need  any  architectural  knowledge ;  I  do  not  need  to  understand 
the  principles  of  mechanics,  nor  do  I  need  to  understand  the  theory 
of  naval  architectm*e."  I  beUeve  the  truth  is,  as  Mr.  Scott  said,  we 
want  a  combination  of  the  two  things,  mathematical  knowledge, 
and  conmion  sense,  or  practical  knowledge  applied  to  that.  I  believe 
this  to  be  a  very  important  question,  and  that  it  has  been  treated  very 
satisfactorily  by  Mr.  Barrass.  I  am  quite  satisfied  that  if  anybody 
will  take  his  paper  and  examine  it  quietly,  he  will  see  it  is  simple  and 
plain.  It  is  not  a  subject  that  is  at  all  difficult,  put  in  the  way  it  is. 
It  has  been  treated  in  a  plain,  common-sense  way,  which  anybody  of 
understanding  may  comprehend  if  he  will  only  give  himself  a  littler 
trouble  and  very  Httle  time  to  study  it.  I  am  quite  sure  that  if  that  be 
not  done,  and  we  are  to  be  led  away  by  tne  great  mathematical 
talents  and  knowledge  of  such  persons  as  Mr.  Fronde,  we  shall  be 
landed  in  the  greatest  absurdities,  and  our  ships  will  be  utter  failures. 
1  believe  we  have  ahready  gone  a  long  way  in  the  wrong  direction, 
and  I  consider  the  results  will  be  very  serious.  Many  of  the  pomts  in 
Mr.  Fronde's  theoiy  it  would  be  hardly  fair  to  notice  here,  because 
they  have  not  been  referred  to  in  the  paper ;  but  those  which  have 
been  brought  forward  I  have  remarked  upon,  as  showing  what  has 
been  stated,  that  he  has  overlooked  many  of  the  circumstances  of 
the  case.  Therefore  he  has  appUed  his  mathematics  without  consider- 
ing many  of  the  main  points  of  the  question.  Mathematics  are  very 
powerful,  something  like  a  dentist's  instrument,  which  if  not  rightly 
applied,  pulls  out  the  wrong  tooth ;  and  then  the  dentist  has  to  con- 
vince the  patient  that  he  has  not  got  the  tooth-ache.  Considering  that 
Mr.  Barrass  is  not  a  naval  man,  and  has  not  been  to  sea  professionally, 
this  paper  is  altogether  a  very  creditable  production. 

I  might  make  a  remark  upon  the  paper  from  Colonel  Parkinson  that 
was  first  read.  He  proposes  to  put  wood  outside.  The  main  object 
that  he  seems  to  have  for  this  is  merely  for  the  purpose  of  coppering. 
It  is  a  great  desideratum  to  be  able  to  copper  a  ship.  A  plan  has  been 
proposed  by  Mr.  Grantham,  and  I  think  it  is  an  excellent  proposition. 
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There  is  another  point  in  the  paper  which  did  not  seem  to  be  dw^lt 
upon,  but  which  1  think  is  perfectly  sound.     It  is  to  put  the  wood  on 
the  outside  of  the  iron,  rather  than  the  iron  outside  the  wood.      A 
prreat  point  to  be  arrived  at  is  to  take  up  the  intense  velocity  of  the 
shot  on  first  striking.     By  doing  that,  the  shot  will  not  penetrate  the 
iron ;  but  if  you  allow  the  shot  to  come  in  contact  with  the  iron  when 
it  is  at  its  highest  velocity,  it  will  penetrate  it,  and  penetrate  it  more 
rapidly  in  proportion  to  the  greater  velocity  and  the  greater  weight  of 
the  shot.     I  believe  wood  acts  more  truly  as  a  buffer  when  it  is  on  tho 
outside  of  the  iron  than  when  it  is  inside.    As  for  the  wood  being 
destroyed  by  shell  or  by  shot,  that  is  quite  immaterial,  so  long  as  the 
shot  docs  not  touch  the  real  fabric  of  the  shm.    It  is  a  complete  iron 
ship,  ahd  then  the  wood  is  put  on  outside.     Wood  is  easily  repairable, 
and  if  it  be  destroyed  it  is  just  what  you  might  expect.     You  do  not 
expect  to  go  into  action  and  not  have  your  snip  knocked  about ;  and 
not  the  ship  only,  but  your  heads  too.    As  Sir  George  Sartorius  said 
the  other  evening,  we  must  be  content  to  take  our  hats  off,  and  let  the 
shot  go  through. 

A  suggestion  has  been  made  to  me  by  Sir  Frederick  Nicolson 
respecting  Mr.  Fronde's  system  of  raising  and  lowering  weights.  I 
gave  Mr.  Froude  the  benefit  of  the  possibility  of  moving  weights; 
but  the  fact  is  you  cannot  move  any  lai'ge  weights  in  a  wiip.  Take 
the  weight  of  the  "  Warrior,"  a  6,000  ton  ship.  The  weight  of  the 
hull  must  be  something  etiormous.  It  cannot  be  less  than  three  or 
four  thousand  tons.  Just  imagine  what  a  large  weight  would  be 
required,  and  what  a  distance  you  would  have  to  raise  it,  to  make  any 
material  difference  in  that  ship !  Why,  the  thing  is  Utterly  imprac- 
ticable. In  the  remarks  I  have  made  1  gave  him  the  benefit  of  the 
possibility  of  doing  it,  but  I  say  it  would  be  impossible  to  do  it  froni 
the  nature  of  the  problem,  from  the  limitations  that  you  are  necessarily 
involved  in  in  connection  with  the  requisites  of  a  man-of-war. 

Tlic  Chairman  expressed  the  thanks  of  the  meeting  to  Mr.  Barrass 
for  the  very  interesting  paper  ho  had  read.  He  had  no  doubt  it  would 
be  of  great  advantage  to  tiie  public  service. 
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MILITARY  GYMNASIA. 
By  Archibald  Maclaren,  Esq.,  The  Gymnasium,  Oxford. 

AViiEN  I  had  the  honour,  some  tune  ago,  of  reading  a  paper  on  this 
subject  to  the  members  of  this  Institution,  I  endeavoured  to  show  the 
value  of  a  gymnastic  training  to  the  soldier.*  I  desire  to-day  to  do 
myself  the  honour  of  describing  the  material  means  which  I  have 
found  it  necessary  to  employ,  and  in  many  instances  to  devise,  for  the 
purpose  of  carrying  out  my  system  of  trauiing,  which  means  are  now 
being  provided  by  the  military  authorities  with  a  completeness  which 
leaves  nothing  to  be  desbred. 

With  the  first  conception  of  the  leading  features  of  the  system,  I 
perceived  that  the  construction  and  fittuig  up  of  proper  gymnasia 
would  be  a  sine  qud  non,  indeed  must  be  viewed  as  an  integral  part  of 
the  system  itself ;  and  as  in  this  respect  it  differs  from  the  military 
systems  of  other  countrieB,f  which  are  entirely  carried  on  in  the  open 
air,  I  will,  with  your  permission,  mention  a  few  of  the  advantages 
arising  from  the  organization  of  such  schools. 

The  first  of  these  is,  the  value  Which  regular  and  consecutive 
instruction  possesses  over  iiTCgular  practice. 

In  the  cultivation  of  the  bodily  powers  it  is  quite  necessary  that  the 
instruction  should  be  progressive — that  to-day's  lesson  should,  as  it 
were,  be  taken  up  to-morrow  and  carried  a  little  farther  on,  and  the 
next  day  and  the  next  a  little  farther  still,  and  so  on  to  the  end  of  the 
course.  When  thus  administered  each  lesson  is  ui  accord  with  that  which 
preceded  it,  and  with  that  which  is  to  follow  it — each  aiding  each — 
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each  improvinp^  that  which  has    gone  before — each  preparing  tli<^ 
way  for  that  which  is  to  come ;  but  this,  of  course,  can  only  be  done* 
where  provision  is  made  for  regular  and  consecutive  uistmctioim- 
Now  regularity  and  consecutiveness,   it  will  at  once  be  seen,  arc? 
quite  incompatible  with  open  air  practice  in  any  country  whatevei*  ; 
and  in  a  cHmate  like  oura  are  simply  impossible.     There  are  fe^v 
days  in  the  year  tliat  are  really  fit  or  suitable  for  such  practice,  ^.^v 
on  which  men    would   wilHngly  encoimter    its    discomforts;   and     ^ 
system  of   bodily  training  which  is   dependent  upon  the  favour  €r*( 
the  weather  is  in  reality  no  system  at  all.     My  anticipations  m  tli  i  ** 
respect  have  been  conclusively  proved.     In  connection  with  thefii*a-*t 
gymnasium    erected,    that    at    Aldershot,    which    is    comparatively^ 
sniall   and  inadequate  to  the   requirements  of   so  large   a  station-* 
it  was  considered   possible  to   extend  the    accommodation   by  tl»** 
erection  of  certain  machines  in  the  open  air,  on  a  convenient  sp<  >*i 
in  front  of  the  building.     For  this  purpose  I  prepared  a  plan  of    •^ 
gymnastic  ground,  embracing  some  of  the  most  attractive  and  intercH  tr  — 
ing  articles  of  apparatus,  on   which   exercises    of   competition  aimj^^ 
emulation  might  be  performed.     This  was  four  years  ag^ ;  but  to  tli  i«* 
day  a  learner's  hand  has  not  been  laid  upon  them ;  it  is  either  too  li<  *^ 
or  too  cold — too  sunny — too  windy — too  wet  or  too  something ;  but 
the  fact  stands  out  that,  at  a  station  where  the  gj'mnasium  could  giv'<* 
employment  to  but  a  small  per  centage  of  the  troops,  notlimg  what- 
ever could  be  done  with  these  open-air  erections. 

I  have  alluded  to  the  discomforts  of  open-air  practice ;  these  may 
seem  trifling,  but  when  examined  are  more  serious  than  appears  u  t 
first  sight. 

To  execute  any  gynmastic  exercise,  or  any  exercise  indeed  of  any 
kind  in  which  strength  is  to  be  exerted,  or  is  to  be  derived  from  it^ 
perfonnance,  there  must  be  complete  freedom  of  clothing.  Thin 
simply  means  that  the  soldier  must  be  stripped  to  his  shirt  and  trousers, 
with  his  neck  open,  his  head  bare,  and  his  sleeves  tucked  up  to  his 
elbows.  Now  it  is  of  the  essence  of  gymnastic  exercises,  after  the 
rudimentary  lessons,  that  the  efforts  will  for  the  most  part  be  brief 
and  energetic,  with  some  necessary  standing  about, — waiting  for  and 
watching  the  efforts  of  others.  And  this  with  men  so  employed,  and 
so  exposed,  and  so  constituted,  is,  save  on  rare  occasions,  neither 
sanitary,  nor  even  safe  in  the  open  air. 

1  need  scarcely,  I  am  sure,  state,  that  I,  of  all  men,  am  least  dis- 
posed to  enervate  or  coddle ;  the  whole  work  of  my  Hfe  has  been,  and 
is,  and  probably  will  be,  to  make  men  not  only  healthier  but  hardier  ; 
to  teach  them  how  to  retain  the  strength  they  have,  as  well  as  how  to 
add  to  its  amount.  But  if  experience  has  taught  me  anything,  it  has 
taught  me  this,  that  more  evil  may  be  done  by  rash  and  sudden  expo- 
sure— by  what  is  generally  known  as  the  liardenimj  system^  than  by  all 
the  coddling  in  the  world.  It  is  not  by  exposure  that  men  are  eitlni' 
streng-thencd  or  rendered  hardy ;  they  must  be  strong  and  ]ianl\ , 
l)efore  they  are  fit  to  be  exposed;  they  must  be  seasoned  liist,  ami 
exposed  afterwards.  If  we  eaimot  seas(m  a  piece  of  timber  by 
sucMcn,  or  extn.-HH\  or  iinrepfiilated  exiv>snr(',  wo  nnist  uo!   tliiuk  ^vV 
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can  do  SO  with  a  living  man,  or  a  living  anything ;  and  from  what  I 
have  myself  seen,  and  from  what  I  have  learned  from  those  who  have 
bad  the  most  ample  means  of  judging,  soldiers  are  as  sensible  of  dis- 
oomfort,  and  as  liable  to  injury'  from  undue  exposure,  as  an^^  other 
dass  d  men. 

Another  important  reason  why  proper  gymnasia  are  essential  is, 
Aat  they  may  bo  fitted  up  with  apparatus  of  a  character  and  descrip- 
tion which  could  not  be  attempted  out  of  doors.  In  elaborating  my 
Hyatem  of  bodily  training,  I  have  found  it  necessary  to  invent  many 
uew  machines  to  yield  the  spc^cial  form  of  exercise  which  I  desired  hi 
<Nrder  to  produce  certain  results  in  the  learner ;  and  almost  all  those 
which  may  be  called  of  an  educational  cliaracter,  and  have  for  exclu- 
«ve  object  to  cultivate  the  resources  of  Xho  body,  require  the  roof  and 
wallg  for  support,  and  the  soft  floor  of  the  building  for  safety;  and 
those  of  an  entirely  opposite  description,  which  have  f»>r  sp<»cial  and 
^fiiect  object  the  teaching  of  the  soldier  to  surmount  obstacles,  such 
•■^  the  scaliug  of  walls,  tm versing  beams  and  platforms,  with  and 
without  implements  and  amis,  can  be  erected,  and  the  exercises  prac- 
^•ed  on  them,  with  much  greater  facihty  here  than  in  the  open  au* ; 
for  every  ix)rtion  of  the  interior  face  of  the  walls,  and  everj"  part  of 
^internal  roof  may  be  utilised  for  purposes  of  this  kind,  turned  to 
ivunediate  account,  and  made  to  serve  as  bandjide  apparatus. 

I  say  nothing  of  the  facilities  which  a  school  presents  over  the  open 

jp^nnd  for  giving  and  receiving  instniction,  and  of  preserving  order 

*ud  propriety  among  the  leaniei-s,  without  having  recourse  to  strict 

•ilitarj'  discipline.     For  it  is  quite  essential  to  safety,  as  well  as  to 

advancement,  that  the  strictest  order  and  propriety  should  be  preserved 

111  the  gymnasium,  at  the  same  time  that  it  is  most  desirable  that  formal 

Viflitary  discipline  should  lie  ix'laxed  during  the  lesson ;  and  there  is  no 

fact  more  ilndoubted  than  this,  that  amongst  g^^mnastic  apparatus, 

the  dis{)Osition  of  the  learntir  to  b<»  inatttuitive  and  can^less,  and  the 

<Gfficulty  of  the  instructor  in  communicating  instruction  and  maintain - 

iag  order,  is  uniformly  beyond  comparison  greater  in  the  open  air  than 

hi  the  gymnastic  school.     Neither  do  I  notice  the  safety  arising  from 

the  assured  condition  of  the  apparatus  in  the  gymnasium,  exposed  as 

it  is  to  no  atmospheric  influencti,  always  dry  and  always  clean.    Indeed 

while  the  out-of-dr>or  api^iiratus  must  necessarily  be  getting*  worse  and 

worse,  the  indoor  ap|)aratuK,  if  j)ro[)erly  constnicted,  and  its  materials 

aoitablv  selected,  should  bo  viilually  indestructible.     Nor  do  I  dwell 

npon  the  advantages  to  the  individual  soldier,  as  well  as  to  the  service, 

which  th(»  buildhig  ])resents,  of  utilising  bad  weather — the  very  tim<- 

when  the  soldier's  frame  most  iXMjuires  activity  to  sustain  its  }K)wer — 

tlie  very  time  when  his  professional  duties  are  necessarily  suspt»nde(l : 

and  the  equal,  if  not  even  greater  advantag(^  which  it  gives  of  utilising 

the  long  winter  c?v<Miings,  thus  devoting  to  a  source  of  h<^alth  and 

atrength,  a  leisure   which  is  too  liabh*  to  be  s]HMit  in  idleness  and 

unworthy  indulg(»nce. 

1  liave  thus  noted  a  few,  and  only  a  few,  of  the  advant^iges  which 
the  g;)'mnasium  possesses  over  the  gymnastic  ground,  but  each  one  of 
these  is  most  iui|>ortant  in  itself,  and  is  pregnant  with  many  others, 

VOL.   MU.  (^ 


220  MILITAEY  GYMKASIA. 

I  would  now  inquite,  are  there  any  advantages  on  the  opposite  side, 
any  advantages  which  the  ground  has  over  the  bnildlfig?  And,  if  ^ 
are  they  of  such  importance  as  in  any  way  to  counterbalance  fhdse 
which  1  have  just  enumerated  f  These  are  questions  which  I  hav# 
fuUy  considered,  and  I  am  prepared  to  answer,  None — not  one ; — ihi 
Open-air  practice  has  not  one  real  advantage;  it  has  not  even  any 
apparent  one  which  may  not  be  shown  to  have  a  reverse  influence  and 
l^aring. 

Its  apparent  advantages  are, — 1st,  ample  space;  ?nd,  abnndanof 
of  light;  3rd,  pure  air. 

"Vnth  the  phrase  "  out  of  doors"  and  "  open  air,"  we  are  led  to 
associate  ample  space,  but  this  signification  is  often  auite  iUasory 
when  applied  to  the  present  subject ;  for  it  is  fdund  tiiat  the  trm 
places  where  gymnastic  exercises  are  most  wanted,  where  they  wotiW 
prove  the  greatest  boon,  are  precisely  those  where  ground  is  scarcely 
obtainable  at  any  price  or  for  any  purpose,  namely,  in  garrison  toWfl6 
and  in  barracks  situated  in  closely  populated  districts.  In  such  caies 
the  advantage,  of  course,  is  all  in  favour  of  the  building — in  favour 
of  the  method  which  knows  how  to  economise  every  square  foot  6f 
groimd,  and  to  make  it  serviceable  all  day  and  every  day,  morning, 
noon,  and  night,  wet  or  dry. 

A  small  nook  in  a  barrack  yard,  80  feet  by  40  feet,  will  be  sufficient 
for  a  gymnasiiun,  which  will  give  abundant  accommodation  throughout 
the  year  to  a  garrison  of  a  thousand  men.  They  require  no  mort 
ground  than  the  apparatus  covers ;  and  they  could  use  no  more  weft* 
it  planted  in  the  middle  of  the  widest  common  in  England. 

The  question  of  light,  when  examined,  is  solved  at  once ;  and  1 
liave  no  hesitation  in  saying  that  it  is  iu  favour  of  the  building ;  abun- 
dant light  for  any  purpose  can  be  admitted  into  any  building ;  and  hi 
the  gymnasium  it  can  be  so  admitted  and  so  distributed,  as  to  meoi 
precisely  the  special  wants  of  the  special  exercises. 

The  question  of  pure  air  is  less  easily  disposed  of,  for  there  i8 
nothing  more  essential  to  health  and  to  health-giving  exercise  than 
pure  air ;  while  there  is,  on  the  other  hand,  nothing  more  liable  to 
deterioration,  for  every  breath  we  breathe  acts  injuriously  upon  it 
— subtracts  from  it  some  portion  of  the  good  which  it  possesses,  and 
imparts  to  it  that  wliich  is  pernicious ;  and  it  must  be  admitted  that 
this  process  of  deterioration  is  only  sustained  where  the  air  is  confined 
around  the  l>reather  in  a  building,  and  is  enth*ely  avoided  when  he 
stands  in  the  j^reat  air  ocean  out  of  doors. 

Moreover  it  must  never  be  forgotten  that  a  gymnasium  is  a  veritable 
temple  to  health  in  the  highest  sense  of  the  word ;  and  pure  air,  which 
is  desirable  everywhere,  is  imperatively  necessary  here,  absolutely 
essential  during  exercise,  not  only  for  the  perfect  aeration  of  the  blood, 
but  as  the  natural  stimulant  to  phvsical  exertion. 

And  again,  just  in  the  same  ratio  with  the  requirement  for  the  purity 
of  the  air  in  a  gymnasium,  is  its  liability  to  deterioration,  first  by  the 
doubly  increased  respiration  of  the  inmates — each  breath  being  larger 
in  volume,  and  each  lollowing  each,  in  quicker  succession  during  exer- 
cise than  when  the  body  is  wholly  or  comparatively  at  rest;  and 
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aeoondlj,  in  a  great  de^ce  also,  by  the  exudations  from  the  sldn, 
which  is  stimulated  to  its  utmost  activity  by  the  powerful  and  sustained 
mnscnlar  exertion ;  and  it  must  be  remembered  also,  that  while  thcde 
exudations  are  increased  to  their  utmost  extent  by  the  energy  and 
freedom  of  the  partly  denuded  body,  its  escape  into  the  surrounding 
at mosphore  is  also  by  the  same  means  facilitated.  Now  while  thescf  are 
all  incalculable  advantages  to  the  individual,  and  tlie  very  source  ahd 
secret  of  the  health  andstrength  which  he  derives  from  exercise,  they 
all  tend  directly  and  powerfully  to  deteriorate  the  air. 

Another  point  still.  Admitting  that  the  gymnasium  is  occupied 
to  the  estimated  extent  of  its  working  capacity,  at  the  end  of  an  hour 
(the  usual  time  allotted  to  an  ordinary  leHson),  the  air  in  the  building, 
were  there  not  an  unceasing  interchange  taking  place  between  it  and 
the  external  air,  would  be  so  deteriorated  as  to  be  rendered  less  suitable 
lo  the  usr,  luid  less  pleasant  to  the  sense  of  the  next  batch  of  lAon, 
and  less  and  less  na  with  every  succeeding  one ;  for  it  is  contemplated 
that  every  gymnasium  shall  be  in  full  operation  for  many  consecutive 
lioiirB  in  each  day.  • 

Here,  then,  we  «»ncoimter  these  important  facts,  not  only  that  pure 
air  is  essential  to  health,  and  to  the  pleasurable  sustentation  of  active 
bodily  exertion ;  but  that  this  exertion  itself  is  a  powerful  agent  in  its 
deterioration,  and  that  this  deterioration  is  only  felt  where  the  same 
uir  has  to  be  inspinnl  and  re-inspired,  as  in  a  buildioc^. 

Now  as  this  necessarily  applies  to  all  buildings,  though  not  to  all  in 
an  equal  degree,  we  may  be  sure  there  is  a  way  by  which  this  evil  can 
be  avoided,  for  Il(^  who  planned  our  existence  did  so  with  the  full 
comprehension  of  our  wants, — saw  that  while  we  were  so  constituted 
as  to  require  th(»  shelter  and  protection  of  dwelUngs,  in  which  to  live, 
and  learn,  and  toil,  that  these  verj*  buildings  expose  to  deterioratidiJ 
the  substance  on  which  we  depend  for  momentary  existence.  The 
AlBculty  that  sr-emed  insurmountable  is  at  once  overcome  by  the  action 
of  the  law  regulating  the  constitution  of  the  air  itself.  On  tie 
slightest  cliaugu  in  the  constituents  of  the  air,  such  as  that  caused  by 
respiration,  or  by  the  eleviition  of  its  temperature,  it  is  impelled  to 
instant  motion— forced  to  shift  and  change  its  jJace,  that  place  being 
immediately  occupied  by  the  surrounding  air,  so  that  motion  and 
change  of  (Misition  is  induced,  propoHionate  in  force  and  in  extent  to 
the  primary  displacement.  This  law  is  in  unceasing  and  unerring- 
operation  over  the  whole  surface  of  the  globe,  regulating  e<iually  thi- 
mighty  currents  caused  by  the  sun's  heat  on  the  belt  of  the  tropiob. 
ana  the  slight  undulations  in  an  ordinary  room,  caused  by  the  breath 
of  a  solitary  inmate.  This  law  is  the  key  to  all  our  nitional  systems 
of  ventilation.  It  tcaeh(»s  iis  to  construct  our  dwellings  m  such  y 
manner  that  the  air,  which  is  in  luiceasing  motion — a  mightp"  oun-eni 
ever  flowing,  though  changing  its  direction  with  proverbial  im'on- 
stancy — may  pass  through  them  in  its  course,  cleansing  them  of  everv 
iiApanty.  It  teaches  us  so  to  regulate  the  admission  of  this  current, 
tiiat  at  any  time,  and  at  any  season,  it  shall  be  in  accordance  always 
with  the  wants  and  the  wislies  of  the  inmates. 

The  special  mode  of  ventilation  for  a  gj^mnasium  I  conceive  to 
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be — the  building  muBt  be  so  constructed  that  the  whole  body  of  air  »* 
within  it  may  in  a  few  minutes  be  changed  for  an  equal  body  of  freak 
air,  for  this  will  be  required  at  frequent  intervals.  It  must  be  so  oo©» 
structed  that  the  deteriorated  air  may  ascend  and  pass  at  once  out  of 
the  building,  and  a  fresh  supply  at  the  same  time  enter ;  and  these  aper- 
tures for  ingress  and  egress  must  be  so  placed,  that  the  fresh  air  maj 
be  admitted  at  such  distance  from  the  inmates  that  it  shall  not  strike 
them  in  compact  cold  currents,  or  draughts,  as  they  are  called,  but  be 
uniformly  diffused ;  for  this  must  be  maintained  throughout  the  working 
day.  It  must  be  so  constructed,  in  fine,  that  it  may  be  as  snug  as  an 
ordinary  room  in  winter,  and  as  free  and  airy  as  the  open  heath  iu 
summer.  And  this  should  be  done  by  what  may  be  called  ncOural 
means ;  that  is  to  say,  by  simply  bringing  the  internal  and  external  air 
face  to  face,  as  it  were,  passing  through  no  intermediate  channel,  forced 
together  by  no  artificial  means. 

Thus  much  for  the  purity  of  the  air ;  but  air  has  other  qualities 
besides  purity,  for  we  live  in  it  as  v/ell  as  breathe  it— it  comes  in  con- 
tact with  our  skin  as  well  as  with  our  lungs  ;  temperatiue,  therefore,  is 
very  ifnportant.  The  air  may  be  quite  pure  when  the  thermometer 
stands  at  20  degrees  below  freezing  f)oint,  as  we  have  experienced 
this  winter,  or  rises  to  80  in  the  shade,  as  we  felt  last  summer ;  but 
neither  of  these  conditions  an^  fjivoiu-able  to  exercise,  and  least  of  aD 
to  gymnastic  exercise. 

>iow,  in  a  properly  constructed  gymnasium,  the  temperature  of  the 
air  may  be  rendered  pleasantly  cool  in  summer,  and  sufficiently  warm 
in  winter  to  let  men  freely  strip  for  active  exercise.  We  do  not  want 
a  heated  or  rarefied  air  to  breathe  during  active  exercise ;  men  have 
the  materials  of  heat  within  themselves,  and  want  but  exercise  t« 
ignite  the  fuel  and  sustain  the  fire  ;  but  we  do  want  the  temperature 
of  the  air  so  raised  as  to  remove  actual  discomfort  in  stripping  to 
work,  and  to  dry  and  keep  dry  the  apparatus,  which  must  come  in 
constant  contact  with  the  naked  hand,  and  this  can  only  be  done  iit 
the  properly  organised  gymnasium.* 

Having  thus,  as  I  trust,  shown  the  advantages  of  a  properly  con- 
structed gymnasium,  I  will  now  notice  a  few  of  the  principles  which 
guided  me  in  preparing  a  design  for  a  building  suitable  to  the 
system. 

The  first  of  these  was,  that  the  gymnasium  should  be  of  that  form 
and  manner  of  construction,  as  to  admit  of  the  erection  of  the  desired 
system  of  apparatus,  and  to  present  the  greatest  faciUties  for  instruc- 
tion and  supervision.  The  second,  that  it  should  be  constinicted  to 
meet,  in  the  best  manner,  the  sanitary  njquirements  which  I  have  just 
noticed. 

The  third,  that  in  all  important  respects,  the  same  design  should  be 
capable  of  reduction  or  extension,  so  that  its  working  capacity  might 
be  in  proportion  to  the  garrison  where  it  was  erected.  In  this  last 
respect  it  was  not  necessary  to  compute?  the  absolute  working  space 


•  For  tlii«  purpose  there  is  nothing  so  good  as  the  open  fire-grate,  distribiited  in 
suitable  places  in  the  different  diTisions  of  the  building. — A.  M. 
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quired  for  every  squad  of  learners,  but  to  ascertain  the  smallest 
limensions  of  a  building  which  would  contain  with  adequate  freedom 
i  fair  selection  of  the  essential  apparatus  in  the  difiPerent  sections 
»f  the  system,  and  from  this  minimum  size  to  ascend  by  carefully 
egulated  gradations  to  a  maximum  size ;  the  minimum  to  be 
adequate  to  the  requirements  of  a  station  with  half  a  battalion  of 
oen ;  the  maximum  to  that  of  our  larger  stations,  such  as  Chatham. 
'  mention  Chatham,  because  at  that  station  I  can  perceive,  not  one 
mly,  but  all  the  different  classes  of  men,  and  each  of  these  in  large 
mmbers,  to  whom  the  gymnasium  must  be  the  greatest  possible  boon. 
?'ir8t,  the  recniit,  in  large  numbers,  this  being  the  dep6t  of  several 
■egimimts  of  different  arms  of  the  service ;  next  the  trained  soldier  in 
considerable  numbers,  this  being  a  station  where  several  regiments 
ire  quartered ;  and,  in  consequence,  many  young  officers,  for  whom  it 
8  most  desirable  to  provide  suitable  and  i^ttractive  means  of  healthy 
lud  manly  exercise. 

Indeed,  all  the  features  of  all  other  gymnasia  should  be  combined 
n  a  gymnasium  at  a  station  of  this  extent  and  character,  and  the  one 
■ecently  erected  there,  and  of  which  a  model  is  before  vou  on  the 
table  (see  Plate  XVIII),  in  my  opinion  does  so.  Nay,  all  departures 
from  the  plan  of  this  gymnasium,  should  be  but  modifications  of  it,  to 
meet  some  local  or  exceptional  want. 

The  sanitary  requirements  of  lighting  and  ventilation  have  been 
provided  for  on  the  most  abundant  scale,  and  as  the  official  regulations 
m  this  point  have  been  well  considered  and  clearly  defined,  there  is 
iio  room  for  failure  with  the  most  ordinary  care  on  the  part  of  those 
to  whom  this  special  duty  is  entrusted. 

In  preparing  a  system  which  aimed  at  providing  means  for  the 
lK)dily  training  of  the  recruit  and  for  the  trained  soldier,  for  the  officer 
if  matured  frame,  and  for  the  yet  growing  cadet — a  system  which 
should  yield  not  only  adequate,  but  suitable  and  attractive  exercise  to 
Ul  of  these — it  was  necessary  that  it  should  be  veiy  extensive  and 
wide- embracing ;  that  it  should  be  markedly  progressive,  and  above 
ftll,  that  the  early  courses  should  be  of  such  a  character  as  to  acom- 
plish  the  sotting  up,  the  putting  into  proper  position,  and  the  correc- 
tion of  the  evils  in  gait,  action,  and  attitude  of  the  recruit;  that 
his  whole  body,  and  his  whole  body  equally,  should  receive  employ- 
ment, and  that  the  employment  should  be  of  the  kind  which  would  at 
the  same  time  cultivate  the  •ontractility  of  the  muscles,  and  the 
mobility  of  the  joints ;  and  also  promote  the  expansion  of  the  chest, 
and  give  that  stimulus  to  the  organs  of  respiration  and  circulation 
which  is  best  calculated  to  increase  their  functional  vigour. 

For  these  important  objects,  and  for  the  reasons  explained  in  the 
book  of  the  system,*  I  have  discarded  all  exercises  of  mere  movement 
and  position,  as  affording  inadequate  action  to  the  muscles,  while 
giving  extreme  effort  to  the  joints,  as  being  equally  severe  or  inade- 
quate to  weak  and  to  strong,  as  admitting  of  no  progressive  advanoe- 

•  "A  Military  System  of  Gymnastic  Exercises,  for  the  use  of  Instructon."  By 
Archibald  Maclareii,  Adjutant-General's  Office.    Februan-,  1862. 
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m£Qt^  and  n£  bcin^  inattractive  aud  nniuterestiug*,  irksome,  indi^  to 
^;  and  for  ipy  introdugtory  course  I  have  adopted  a  series  of  exercises 
\^i^  what  I  have  called  moveable  apparatv^^  that  is,  with  dumb-belii>, 
^(^  and  double-handed.  This  lesson  is  so  organised,  that  ^moft 
^y  pumber  of  learners  may  take  part  in  it  at  a  time,  all  acting  by  the 
same  word  of  command. 

The  whole  exercises  of  the  system  thus  resolve  themselves  iut'> 
two  distinct  kinds :  first,  those  with  moveable  apparatus,  and  used 
for  the  first  or  introductory'  course,  in  which  the  learner  lifts  or  widds 
the  article  of  apparatus,  he  himself  standing  firm;  and,  secondly, 
those  on  the  fixed  apparatus,  comprising  the  bulk  of  the  system,  where 
the  learner  himself  moves  or  turns,  the  apparatus  or  machine  being 
fixed  or  firm. 

Thi^  distinction  is  very  important,  not  onlv  as  affecting  the  charac- 
ter of  the  exercise  to  be  performed,  but  tne  whole  material  jneans 
used  in  performing  it,  and  actually  necessitates  a  distinct  divisioQ 
^  the  building  itself  into  two  parts,  each  part  being  in  certain 
r^pects,  in  appearance  and  in  fact,  the  vcjy  antithesis  of  the  other. 
Xu  the  first  division,  that  for  the  moveable  apparatus,  the  floor  is 
retained  perfectly  free  and  firm ;  the  apparatus,  when  not  in  use,  bein^ 
ranged  in  racks  along  the  walls.  In  the  second  division,  the  floor  m 
made  of  soft  and  elastic  material,  with  cverv  spot  of  its  surface  mapped 
Q4t  and  studded  with  apparatus  permanently  nxed. 

For  the  first  division  tnere  was  needed  simplv  a  large  room,  but  as  I 
had  long  been  impressed  with  the  fact  that  at  the  depots,  to  which  our 
recruits  are  sent  for  the  exclusive  purpose  of  drill,  there  was  no  place 
where  this  drill  could  be  carried  on  in  inclement  weather,  and  keeping 
in  view  always  that  the  gymnasium  should  be  the  place  for  the  instrnc- 
tign  and  practice  of  all  professional  bodily  exercises,  I  so  prepared  this 
portion  of  my  design,  that  at  our  depots  it  might  also  serve,  when 
desired,  for  the  setting  up  and  position  drill  of  the  recruit,  and  also 
as  a  school  of  arms,  where  fencing,  sword  exercise,  and   bayonet 
exercise  might  be  taught  and  practised.    One  of  these  exercises  which 
I  have  just  named,  fencing,  is  eminently  suitable  to  ofticers,  and  yet  it 
i^  (me  in  which  the  officers  of  our  army,  generally  speaking,  are  greatly 
deficient.     I  am  convinced  that  they  require  but  fair  opportunities  of 
iii^truction  and  practice  to  follow  it  earnestly  and  snccossfuHy,  and  1 
have  therefore  made  special  provision  for  the  practice  of  this  exercise, 
by  a  large  fencing  school,  cai-efuUy  ,iplannca  and  fitted  up  for  this 
purpose,  with  suitable  dressing-room  accommodation. 

I  have  already  st^tpd  that  in  elaborating  my  system  of  bodily  train- 
ing, I  have  found  it  necessary  to  invent  many  new  machines  to  yield 
U^e  special  form  of  exercise  which  I  desired,  in  order  to  produce  certain 
results  in  the  leanier;  for  instance,  1  have  found  that  few  men  axv 
equally  developed  on  both  sides  of  the  body,  as  a  natural  rcHult  of  llu' 
greater  employment  given  to  the  right  side  during  the  period  of  ;;'r()wth, 
md  this  applies  not  only  to  the  arm,  but  to  the  whole  bidis  from 
shoulder  to  hip,  and  not  unfrequently  including  also  the  lower  limb, 
when  the  development  of  the  right  leg  and  foot  preponderates  over 
the  left.    Now  I  consider  it  of  the  greatest  importance  to  health,  as 
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it  undoubtedly  is  to  serviceability,  that  tliis  lost  balance  of  power 
flboald  be  restored,  this  equilibrium  of  development  re-adjusted ;  wad 
to  accomplish  this  I  have  found  it  necessary  to  invent  a  number  of 
machines,  for  the  sake  of  tlie  fonn  of  exercise  which  I  desired 
to  be  performed  on  them.  Among  the  first  of  these  I  would 
Qieotion  the  elastic  ladder  and  row  of  rings,  machines  designed 
expressly  to  give  employment  to  both  sides  of  the  body  equally, 
and  especially  to  the  chest  and  upper  limbs,  by  necessitating 
that  both  sides  of  the  body  shall  perform  the  same  duty,  requir- 
ni^  the  exertion  of  the  same  degree  of  effort,  and  that  neither  side 
shall  be  able  to  aid  the  other ;  each  side  must  do  its  own  share  of  work, 
and  can  do  its  own  share  only ;  and  therefore  if  the  weaker  side  be 
doing  as  much  as  the  stronger,  it  will  virtually  bo  doinc^  more  (being 
weaker^  and  the  amount  of  difference  in  exertion  will  be  of  course 
ID  relation  to  the  amount  of  difference  in  development  or  power.  And 
therefore,  the  unerring  result  of  the  natural  law  of  development 
being,  c(Pteris  paribitSj  m  relation  to  activity,  the  weaker  side  will 
ultimately  recover  its  lost  position  and  its  fitness  for  fair  companion- 
dUp  with  its  fellow. 

I  bave  mentioned  the  nature  and  object  of  these  two  machines,  for 
tbe  two-fold  purpose? — 1st,  of  showing  that  it  was  what  I  had  dis- 
ooTcrcd  to  l>e  the  actual  wants  of  learners  or  pupils  which  guided  me  in 
preparing  my  exercises,  and  in  inventinc^  apparatus  which  would  yield 
tbe  form  of  exercise  desired ;  and,  2n(^  of  showing  that  it  was  the 
fonn  of  that  apparatus  and  the  nature  of  the  exercises  to  be  performed  on 
theiO  which  determined  the  form  and  construction  of  the  building  itself. 

For  instance,  an  important  section  of  apparatus  is  that  which 
teaches  the  soldier  to  clear  objects  by  running,  vaulting,  and  leaping ; 
therefore  for  these  considerable  length  is  reauired.  A  second  section 
of  an  elementary  character,  as  tlie  hoiizontal  bar  and  the  two  machines 
vbich  I  have  just  described, — machines  all  capable  of  being  worked 
1^  large  numbers  of  men  at  the  same  time,  and  bv  the  same  word  of 
owmnand,  also  requires  length ;  therefore  the  oblong  shape,  whidi 
admits  of  the  apparatus  of  these  important  sections  being  arranged 
ride  by  aide,  has  been  chosen  for  the  gymnasium.  A  third  section,  con- 
mting  of  all  climbing  apparatus,  whether  mast,  rope,  or  pole,  requires 
height:  but  as  these  are  all  vertically  placed,  they  may  be  closely 
grouped,  so  that  a  small  portion  only  of  the  building  neeas  to  be  very 
lofty.  These  three  sections  of  the  apparatus  in  a  vorj-  clear  manner 
determine  the  most  suitable  and  serviceable  form  of  buildine,  namely, 
an  oblong,  of  a  breadth  about  half  the  required  length,  and  with  one 
portion  of  it  lofty.  The  position  of  this  h)fty  }K)rtion  naturally  falls 
to  the  centre ;  for  the  two  end  walls  are  utilised  for  escalading,  the 
one  bearing  every  form  of  vertical  apparatus ;  the  other  every  form  of 
slanting  apparatus,  connected  by  narrow  platforms  nmning  along  the 
tiebeams  of  the  roof,  in  order  to  accustom  men  to  traverse  narrow 
objects  at  a  considerable  distance  from  the  ground.  I  have  utilised  the 
elevated  portion  farther  by  making  it  8er\'e  in  lighting  and  ventilating 
the  gymnasium  in  the  place  where  light  is  most  wanted,  and  ventila- 
tion, of  one  kind,  may  be  most  effectively  obtained. 
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The  same  form  I  found  also  to  be  the  most  suitable  for  the  other 
division  of  the  building,  for  the  distribution  of  squads  in  the  intro- 
ductory course  of  gymnastics,  for  their  arrangement  during  drill,  and 
for  classes  of  fencing  and  sword  exercise.  And  as  it  was  desirable  for 
purposes  of  supervision  and  instruction  that  both  divisions  should  form 
one  building,  and  that  every  portion  of  it  should  be  overlooked  from 
every  other  portion,  these  two  divisions  have  been  placed  rectangular 
to  each  other. 

I  have  only  now  to  notice  the  galleries  for  spectators.  It  is  most 
desirable  to  encoiuage  visitors  to  the  gymnasium ;  it  is  wonderful, 
sometimes,  how  the  presence  of  visitors  serves  to  stimulate  the 
learners  to  energetic  action,  and  at  the  same  time  to  assist  in  preserv- 
ing the  proper  decorum  of  the  lesson ;  but  it  is  equally  desirable  that 
they  should  not  mix  among  or  in  any  way  interfere  with  the  learners. 
The  galleries  for  spectators  in  both  divisions  are  so  arranged  that  they 
overlook  the  whole  gj'^mnasiimi  witliout  encroaching  upon  the  working 
space. 

I  have  already,  on  several  occasions,  laid  before  the  public  some  of 
the  residts  of  this  system  of  bodily  training ;  fii*st,  when  divested  of  its 
military  bearing,  in  connection  with  the  youths  of  Oxford,  with  whom 
the  practice  is  necessarily  voluntary,  and  liable  to  every  form  of  inter- 
ruption ;  and  yet  such  is  the  want  of  systematised  exercise  with  grow- 
ing lads — such  are  the  innate  and  latent  resomces  of  the  human  body, 
waiting  but  the  opportunity  of  development,  and  such  is  the  power  of 
this  system  to  di'aw  forth  these  resources,  that  I  have  been  able  to 
establish  beyond  controversy  the  fact,  that  every  youth  who  comes  up 
to  the  University,  whatever  may  have  been  his  previous  health  and 
habits,  has  a  large  arrear  of  power  still  undeveloped,  and  of  which  a 
considerable  instalment  may  be  almost  immediately  obtained. 

In  a  paper  which  I  had  the  honour  to  read  here  two  years  ago,  I 
was  able  to  show  that  in  a  detachment  of  twelve  non-commissioned 
officers,  some  of  them  of  many  years'  service,  the  results  of  the 
system  were  as  satisfactory  as  upon  the  yoimg  Oxford  undergraduate. 
The  men  composing  the  detachment  had  been  irreghlarly  selected,  the 
youngest  being  19,  the  eldest  28,  the  average  age  24 ;  and  after  a 
period  of  eight  months'  training,  the  increase  in  the  measurements  of 
the  men  wer 
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With  a  second  detachment,  in  which  the  men  were  of  more  uniform 
powers,  the  youngest  being  22,  the  eldest  26,  and  the  average  24|, 
the  increase  in  the  measurements,  after  a  similar  period  of  instruction, 
were* — 


Tlio  tunoUcBt  gain 
The  largest  gain 
The  aTcrago  gain 


Weight.        Chest. 
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li 
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I 
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Within  the  last  two  years,  the  system  has  been  so  far  extended 
into  the  army,  that  seven  large  gymnasia  have  been  organized  at 
important  stations^f  and  are  now  in  full  operation,  giving  an  ample 
bodily  training  to  several  thousand  men ;  and  I  am  enabled  to  state, 
that  the  returns  of  measurements  on  this  wide  scale  confirm  the 
results  of  the  experiment  made  on  small  detachments. 

It  was  wisely  determined  from  the  first  adoption  of  the  system  by 
the  Authorities,  that  the  cadets  at  Woolwich  and  Sandhurst  should 
have  an  early  opportunity  of  sharing  in  its  advantages,  for  whatever 
may  be  the  value  of  a  powerful  and  active  frame  to  the  soldier,  it 
cumd  be  no  less  to  the  officer ;  and  the  advance  in  bodily  power  made 
by  the  cadets  has  fully  equalled  my  anticipations. 

I  am  indebted  to  Major  Hammersley,  the  officer  to  whom  the  direc- 
tion of  the  gymnastic  training  in  the  army  has  been  entrusted,  for  a 
tabular  statement  of  the  measurements  of  a  class  of  cadets  at  the 
Eoyal  Military  Academy  at  Woolwich,  the  youngest  16,  the  eldest  19, 
the  average  age  being  17j.  In  this  class,  in  a  course  extending  over 
four  months,  the  increase  wasj — 


Weight. 


Upper 
arm. 


The  smallest  gain 
The  largest  gain 
The  average  gain 


*  Vide  Appendix. 

t  The  stations  where  gymnasia  are  already  erected  are,  Aldershot,  Woolwich, 
Warier,  Parkhnrst,  St.  John's  Wood  London,  Chatham,  Royal  Military  Academy, 
Woolwich,  and  Royal  Military  College,  Sandhur5«t. — A.  M. 

*  \'\i\*^  Appendix. 
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Afifaio,  m  mQihov  form  still  I  have  teatad  the  rc6uli»  of  the  syBtem, 
not  t>y  brief  courses  or  periods  of  volontarj  attendauco,  but  hy  a 
year's  steady  practice  from  birthday  to  birthday,  with  two  articled 
pupils,  the  younger  being '16,  the  elder  20.  Tn  the  year's  work  the 
increase  was — 
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With  the  elder . . 
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I  need  not  make  any  remark  upon  these  figures.  I  can  make 
none  better  than  every  gentlen^aa  who  hears  me  now  can  make  for 
himself.  They  simply  record  a  complete  transformation  of  the  learner's 
frame ;  so  complete,  as  to  defy  alt  comparison  between  it  and  that 
he  possessed  previous  to  the  practice.  And  it  must  be  remembered 
that  this  is  not  an  acqtnsition  to  be  retained  only  while  following  some 
exceptional  course  of  life.  It  is  what  he  can  never  whoUjjr  lose  m  this 
worid  a^in^  because  it  is  himself  that  is  altered,  it  is  himself  that  is 
changed— altered  and  changed  only  by  being  broueht  so  much  nearer 
to  the  power  which  he  was  designed  to  possess,  and  to  the  place  which 
he  was  designed  to  occupy  from  his  birth ;  a  place  from  which  he  can 
never  wholly  fall,  a  power  of  which  he  can  never  be  wholly  dispos- 
sessed. Not  even  by  illness  can  it  be  taken  away ;  for,  as  his  state 
was  his  legitimate  state,  and  his  power  was  a  natural  power,  from 
illness  he  will  rise  again  towards  the  height  from  which  be  fell. 

In  conclusion  I  would  desire  to  draw  your  attention  to  this  fact 
— ^a  fact  which  all  the  tests  of  the  system,  and  all  the  observa- 
tions of  my  life  go  to  establish,  namely,  that  the  advantages  to  be 
derived  from  physical  training  are  all  in  favour  of  the  t/mth  of  the 
learner.  Get  the  man  while  he  is  young,  get  him,  if  possible,  while  he 
is  growing;  every  year  and  every  month  of  his  growing  time  is 
worth  double  and  quadruple  the  rnmiber  of  months  or  years  after 
growth  is  completed;  not  only  for  giving  shape  and  carriage,  and 
activity,  and  muscular  strength,  but  for  giving  that  stamina  of  en- 
durance to  the  whole  frame,  and  that  healthy  and  energetic  action  to 
the  organs  which,  so  to  speak,  carry  on  the  whole  work  of  life  within 
the  frame,  which  alone  will  make  the  man  a  man  indeed,  and  enable 
him  really  to  perform  the  duties  of  a  soldier. 
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Return  of  Course  of  Gymnastic  2'raininy  at  the  Royal  Military  Academy y 

Woolwich^ 

From  February  10th,  1863,  to  June  22ni>,  1863. 
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PROf'EEDINTrS  AT  A  SPKOIAL  GENERAL  MERTIXG. 

• 

A  Special  General  Meeting  of  the  Members  of  the  Royal  United  Ser- 
vice* InBtitution,  was  held  in  the  Theatre  of  the  Ingtitiitfon,  on  Monday, 
May  2nd,  1864,  at  4  p.m.,  to  consider  the  propriety  of  altering  the 
Bye-Laws,  section  II,  par.  1,  so  as  to  entitle  the  OflScers  of  the  Royal 
Naval  Reserve  to  become  Membei-s  withont  ballot. 

Colonel  P.  J.  YORKE,  F.R.S.,  Vice-President,  in  the  Chair. 

The  Chairman  :  This  meeting  is  called  agreeably  to  a  notice  which 
has  been  given,  which  the  Secretary  will  read,  and  which  will  explain 
the  object  of  it. 

I.  The  Secretary  read  the  notice  convening  the  meeting. 

The  Chairman:  I  may  mention  that  the  Royal  Naval  Reser\'e  is  a 
corps  that  has  been  institnted  since  the  printing  of  our  niles.  The 
nbjcH^  of  this  meeting  is  a  very  simple  one.  It  is  merely  to  entitle 
the  officers  belonging  to  that  body  to  become  meml)ers  of  this  Institu- 
tion, on  the  same  footing  as  Officers  of  the  Navy,  Army,  Militia,  and 
80  forth.  The  (Council  found,  that  according  to  the*  niles,  they 
ivuld  not  admit  these  gentlemen  on  their  own  authority,  and  they 
iiave  been,  therefore,  obliged  to  call  a  General  iMe(»ting ;  a  very 
simple  measure  will  carr^'^  out  the  object  in  view ;  and  there  is  a  simple 
if'solution  prepared,  which  I  will  ask  Sir  Frederick  Nicolson  to  move. 

II.  Rear- Admiral  Sir  J^ederick  Nicolson,  Rart.,  C.B. :  I  have  much 
pleasure  in  moving  the  resolution  which  has  been  put  into  my  hands; 
and  it  is  hardly  necessary  for  me  to  detain  you  above  a  minute,  in 
stating  anything  with  respect  to  the  Royal  Naval  Reservi*.  It  has 
long  been  known  by  every  pei'son  who  has  taken  an  inter«»st  in  the 
Navy,  that  the  great  difficulty  we  had  to  contend  with  was  in  man- 
ning ships  after  they  were  ready  for  sea,  and  hkewise  hi  manning  ships 
when,  in  the  (»vent  of  a  great  war,  it  was  absolutely  necessary  to  send 
ihem  to  sea  without  any  d(»lay  whatever.  In  order  to  meet  thesis 
difficulties,  the  Royal  Naval  Reserve  was  instituted,  as  drawing  men, 
1  may  say,  from  tlu*  great  reservoir  of  the  seamen  of  the  c'ountry,  and 
likewise  as  being  a  means  of  connecting  the  two  ser\'iees  together — 
<-onuecting  the  Royal  Navy  with  the  Mercantile  Marine.  1  am  sure 
that  I  and  my  brotluir  Officers  will  Ix*  most  happy  to  see  the  Officers  of 
the  Royal  Naval  Reserve  members  of  this  Institution;  and  I  have 
\'ery  little  doubt  that  the  other  membei*s  of  the  Institution,  not  be- 
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Monday,  April  18, 1864. 
LiEUTENAirr-CoLONEL  T.  ST.  LEGER  ALCOGK,  in  tho  Chair. 


NAMES  of  MEMBEBS  who  joined  the  Infititution  between  the  4th  and  18th 

April,  1864. 

AKNTTAL. 

Douglas,  Sir  Bobert,  Bart.,  Capti  57th    Law,  Bobert,  K.  H.,  Major-General,  Col. 

Begi.     11.  2ndW.  LBegt.    U 

Holmcfl,  n.  B.,  Lieut,  B.N.    1/.  Errington,  A.  J.  Lieut.,  B.K.    1/. 

Baldwin,  G.W.,  Major,  20th  Bogt.    1/.       Clayton,  Y.  Q.,  Lieut.,  Boy.  Engrs.    1/. 
Soott,  J.  D.,  Colonel  late  Mad.  ijt.     1/.      Saumares,  Hon.  James,  Lieut.,  Grenadier 

Guards.    11, 


THE  CONSTRUCTIVE  SERVICE  OF  THE  ARMY,  OR  MILITARY 

WORK  BY  MILITARY  MEANS. 

By  Lieutenant-Colonel  Millikgton  H.  Stmoe,  R.E. 

Tlic  Chairman  :  Ak  the  lecture  which  we  ai*e  about  io  hear  from 
Colonel  Synge  is  likely  to  be  followed  by  a  discussion,  I  will  take  thitt 
opportunity  of  stating  that  as  these  discussions  are  of  considenible 
importance,  and  interesting  to  members  in  every  branch  of  the  semce, 
we  arc  very  anxious  that  oiu:  reports  shpuld  bo  accurate.  When 
gentlemen  are  kind  enough  to  address  tlie  meeting,  we  can  easily 
afford  them  tho  opportunity  to  correct  the  proofs ;  but  we  tmiai  pro^ 
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vide  against  those  corrections  which  amount  to  what  is  usually  called  a 
"reme,"  because  a  ^^ revise"  greatly  increases  the  labour  as  well  as  the 
expense  of  publication.  It  likewise  retards  the  appearance  of  the 
Journal  which  is,  to  our  absent  members,  a  matter  of  regret. 
The  snbjeots  dUoomed  »t  thct»  meetings  are  usually  those  of  the 
day,  and  absent  members  ate  anxious  to  hear  the  opinions  of  dis- 
tinguished and  experienced  ofiBcers  upon  them.  It  is,  therefore,  a 
matter  of  much  importance  that  our  Journal  should  be  issued  at  the 
proper  time.  Gentlemen  are  aWarc  that  we  spare  no  trouble  to  con- 
form to  their  wishes,  but  we  are  obliged  to  lay  down  this  rule  in 
consequence  of  the  increased  amount  of  labour  occasioned  by  prolonged 
discussions,  such  as  I  hope  we  may  be  favoured  with  on  the  present 
occasion.    I  will  now  caU  upon  Colonel  Synge  to  commence  his  paper. 

Colonel  Synge  :  I.  An  army,  to  be  perfectly  equipped,  ought  to 
include  tvithin  its  amn  constituent  elements  a  full  provision  for  the  supply 
of  all  its  wants,  and  for  the  performance  of  all  its  duties. 

The  efiBciency  of  an  anoy  is  necessarily  always  in  proportion  to  the 
completeness  with  which  this  provision  is  made  and  carried  out. 

The  organisation/or  an  army  must  make  such  provision,  or  failure  at 
some  stage  is  the  inevitable  result  $  but  an  army  is  incompletely  and 
imperfectly  equipped,  if  it  does  not  include  that  provision  within  its  own 
organisation, 

II.  Moreover,  every  arrangement  made  in  connection  with  an  army 
should  be  viewed  in  its  relation  to  the  primary  object  and  paramoimt 
end  of  all  armies,  which  is,  fighting  power. 

ni.  Again,  the  arrangements  snould  be  confined,  as  strictly  as  is 
possible,  to  that  which  is  essential.  Whatever  contributes  to  the 
essence  of  the  army,  in  other  words,  whatever  contnbutes  to  its  fig-lit- 
ing  power,  and  is  essential,  should  be  provided,  and  nothing  that  does 
not. 

Any  provision  made,  or  any  arrangement  introduced,  that  fails  in  this 
respect  is  necessarily  injurious  to  the  extent  that  it  is  made  or  intro- 
duced, but  everything  that  does  so  contribute  should  be  provided  fully, 
and  should  be  made  available  by  an  instrumentality  as  simple  and  as 
direct  as  possible. 

IV.  Eveiy  complex  arrangement  is  in  itself  to  be  avoided,  and 
besueaks  its  own  condemnation  hi  its  complexity. 

Needless  complication  cannot  be  too  strongly  condemned. 

Fighting  power,  the  essence  and  6bject  of  armies,  is  detonnincd  by 
number  and  quality.  These,  therefore,  should  be  the  objects  con- 
stantly in  view,  and  no  airangement  that  fails  both  in  increasing  the 
number  and  in  improving  the  efficiency  of  the  army  ought  to  be 
admitted. 

The  works  required  for  the  maintonancc  and  by  the  duties  of  the 
army  fumish  preeminently  an  occasion  when  those  maxims  ought  to  be 
regarded  in  practice.  The  expenditure  must,  in  any  wise,  be  incurriHi, 
for  the  works  must  be  suppUed.  If  this  be  done  by  an  instrumentality 
available  as  a  combatant  force,  the  same  expenditure  by  which  the 
Works  are  supplied  will  besides  both  iDcrease  the  numerical  strength 
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and  add  to  the  efficiency  of  the  army.     Such  would  be,  in  every 
respect,  the  most  economical  moans. 

The  whole  strength  of  the  army  is  not  required  to  exceed  that  by 
which  the  duties  for  wliich  it  is  wanted  can  bo  performed,  and  its  own 
necessities  supplied. 

The  constructive  requirements  are  in  like  manner  limited  to  those 
cxmnected  with  the  duties,  or  consequent  upon  the.  existence  of  the 
military  force.  It  is  clear,  therefore,  tliat  the  aggregate  expenditure 
for  military  purposes  is  brought  within  the  smallest  possible  compass, 
as  well  as  most  efficiently  applied,  when  the  same  cxi>enditure  which 
supplies  the  constructive  requirements,  furnishes,  also,  in  the  act  of 
doing  so,  a  portion  of  the  militaiy  iorcc* 

This  may  \>e  briefly  summed  up  in  teims  that  carry  conviction  with 
them, 

Military  Work  should  be  done  bv  Militart  Means.  Pluuily,  if 
the  work  tliat  is  now  done  by  a  body  of  men  who  are  not  available  for 
militaiy  service  were  done  by  a  like  number  that  would  be  so  available, 
the  numerical  strength  of  the  combatant  force  would  be  increased  to 
that  extent. 

So,  also,  to  iuci'case  the  efficiency  of  the  units  of  which  the  aggre- 
gate of  the  army  consists,  is  to  increase  the  efficiency  of  that  army  as 
a  whole ;  and  to  call  into  exercise  the  intelligence,  resource,  and 
physical  energies  of  those  units,  is  to  increase  their  individual  efficiency. 

If  officers  and  soldiers  can  plan  the  works  and  buildings  required  by 
tlieir  duties ;  if  they  can  superintend  the  carrying  them  out ;  if  they 
can  execute  those  works,  it  may  assuredly  be  affirmed,  besides,  that 
no  other  instrumentality  can  be  so  well  cognisant  of  the  true  and 
actual  nature  of  all  military  requirements ;  neither,  in  all  probabiUty, 
could  those  requirements  be  met  at  once  so  readily  or  so  completely  by 
any  other  instrumentalitv. 

The  combination  of  the  structural  and  combatant  functions  is,  if  it 
be  practicable,  the  perfect  attainment  of  the  end  in  view. 

The  chief  practical  aspects  of  thU  question  are  : — 

First,  from  the  military  point  of  view,  the  effect  upon  the  soldier  of 
employment  on  mihtary  works. 

Secondly,  from  the  constructive  point  of  view,  the  value  of  military 
labour  in  getting  work  done. 

The  soldier  is  aCtected  (a)  personally, 

{b)  in  discipline,  and 
(c)  ill  pay. 

Can  his  employment  on  military  works  be  combined  with  the  neces- 
sary exercise  and  discipline  of  his  calling  and  with  economy  ?  Will 
the  receipt  of  greater  earnings  militate  against  his  subordination  and 
discipline  ?     \V  hat  will  lie  do  with  the  wages  of  his  workt 

The  partial  employment  of  military  lul)our  in  the  design,  the  super- 
mtendence  and  the  execution  of  works,  is  an  established  custom.  It 
takes  place,  to  a  greater  or  less  extent,  probably  in  every  Service 
known,  and  the  men  so  employed  are  conspicuous  rather  for  higher 
than  for  inferior  mihtary  bearing,  proficiency,  and  character. 

It  is  a  questioD,  therefore,  of  enlarged  deUul  and  practk)ey  ttox« 

s  2 
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than  of  novelty  of  principle, — of  the  feasibility  and  probable  results  of 
extending  the  sphere  of  operations  of  a  system,  the  effects  of  which 
can,  in  a  great  measure,  either  be  stated  from  actual  experience  and 
fact,  or  accurately  inferred  from  close  analogy.  It  is  not  the  sug- 
gestion of  anything  untried. 

First,  then,  as  to  the  soldier's  individual  efiBciency  and  value. 

Variety  of  occupation  and  active  bodily  employment  bring  into  use 
all  the  d&erent  muscles  of  the  frame,  and  thereby  conduce  not  only  to 
bodily  health  but  to  suppleness  and  usefulness,  changing  and  correcting 
the  somewhat  stiffening  tendencies  on  both  mind  and  body  of  the 
habits  into  which  the  less  intelligent  and  active  men  are  but  too  apt 
to  fall.  Thus  the  sanitary  condition  of  the  cavalry  is,  as  a  rule,  supe- 
rior to  that  of  the  infantry,  and  this  often,  notwithstanding  less 
favourable  surroundings.  The  Royal  Engineere  have  a  less  proportion 
of  sickness  among  their  numbers  than  the  ordinary  regiments  of  foot. 
The  difference  is  so  decided  that  it  affects  the  mortality  as  well  as  the 
effective  states  of  the  several  bodies.  In  other  words,  handling  the 
currycomb  and  bnish,  or  the  use  of  the  spade  and  pidcaxe,  aijd  the  em- 
ployments of  artificers  and  labourers,  are  beneficial  to  theliealth  and 
longevity  of  the  soldibr.  This  is  a  matter  of  no  little  importance, 
when  it  is  considered  that  a  soldier  of  the  line  is  estimated  to  have 
cost  £60  before  or  by  the  time  his  training  is  complete. 

Intelligejice,  which  cannot  fail  to  be  developed  by  practical  training 
in  even  the  ruder  kinds  of  skilled  labour,  more  especially  when  the 
whole  course  of  that  training  is  directed  towards  supplying  particular 
and  personal  requirements,  is  of  great  militarv  value.  The  highest 
authority  has  afiBrmed  that  it  is  more  effective  than  a  great  amount  of 
drill  towards  perfecting  the  soldier  as  a  marksman,  in  enabling  him  to 
chose  and  to  adapt  his  position  so  as  to  place,  use,  and  point  his 
weapon  to  the  best  effect.  It  has  been  similarly  determined  that 
intelligence,  activity,  and  the  habit  of  exercising  faculties  of  resource 
certainly  best  attain  the  important  objects  of  light  infantry  move- 
ments, of  which  the  execution  depends  upon  the  qualifications  of  each 
individual  in  these  veiy  particulars. 

[Will  you  allow  me  to  interrupt  the  lecture  by  a  subject  that  probably 
may  not  arise  in  the  discussion.  When  my  paper  was  ^awn  up  some 
years  ago,  it  was  based  upon  the  experience  in  this  respect  of  the 
previous  Hythe  practice.  When  that  practice  was  first  set  down  and 
tabulated,  the  Royal  Engineers  took  a  very  high  average.  We  have 
since  very  much  fallen  off,  to  the  surprise  of  many  of  ray  brother 
officers ;  but  I  believe  a  simple  explanation  that  has  been  suggested 
to  nie  will  meet  the  case,  and  I  mention  it  here  because  I  am  not 
nware  that  it  has  ever  been  brought  forward  publicly  before. 
Musketry  instructors  state  that  men  of  intelligence  make  the  best 
marksmen;  and  the  higher  intelligence  of  the  Royal  Enginccra 
probably  made  them  better  marksmen  than  the  men  of  other  regiments 
in  the  first  instance.  But  other  regiments  are  constantly  practised 
in  this  one  particular,  and  this  constant  practice  would  be  altogether 
wasted,  and  fail  in  its  object,  if  it  did  not  at  last  give  these  regiments 
a  higher  relative  position,  putting  out  of  consideration  the  fact  that 
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the  Royal  Engineers  are  supplied  with  an  arm  of  which  the  ammuni- 
tion has  now  a  different*  windage.  Quickness,  intelligence,  and  educa- 
tion will  tell ;  but  when  so  much  attention  is  devoted  to  one  particular 
object,  that  is  education  in  tliat  matter,  and  it  would  be  a  melancholy 
reflection  if  no  corresponding  result  were  attained.  If  so,  it  might  bo 
argued,  the  less  musketry  drill  wo  had,  the  better,  which  were  going 
too  far  altogether,  and  1  tliink  the  suggestion  offered  explains  in  a 
great  measure  the  falling  off  of  the  Royal  Engineers  in  their  com- 
parative standard  and  their  figure  of  merit  that  has  been  noticed.] 

In  all  these  respects  the  soldier's  efficidhcy  and  consequent  value 
will  have  been  increased ;  and  so  far  as  his  abihties  and  general  apti- 
tude have  been  improved,  he  will  have  become  more  rather  than  less 
amenable  to  discipUne.  Neither  will  the  habits  of  discipline  deteiioratc 
under  a  thorough  and  complete  military  organisation  and  system  of 
carrying  out  the  works.  The  maintenance  of  drill  can  bo  perfectly 
provided  for  by  an  adequate  allotment  of  time  specially  determined. 

In  fact,  the  discipline  of  the  soldier  is  only  liable  to  be  injuriously 
affected,  if  so  hable  at  all,  through  the  effect  upon  him  of  the  receipt 
of  wages  for  work  done. 

The  classes  of  the  army  that  under  a  military  system  of  executing 
works  would  be  in  receipt  of  this  increase  would  be,  first,  a  pro- 
portion of  those  men  by  whom  the  works  are  executed  at  present  as 
civilians,  or  others,  of  like  standing  and  similar  qualifications;  and, 
secondly,  a  proportion  of  the  existing  army.  With  the  attractions  of 
permanent  and  fixed  employment,  and  of  the  opportunity  of  rising  to 
masterships  of  their  own  trades,  to  grades  of  overseerships,  to  duties 
of  superintendence  or  of  design,  no  doubt  a  considerable  number  of 
the  former  would  enlist,  if  only  the  detail  of  the  code  of  regulations  bo 
judiciously  and  equitably  devised ;  so  that  the  position  of  a  man,  in 
other  respects  yielding  precisely  the  same  service  as  civilians  no\Y  do, 
should  not  be  deteriorated  in  his  very  employment,  as  is  now  fre- 
quently the  case,  merely  because  he  also  served  his  country  as  a 
soldier.  Of  this  body  the  artificers  at  least  are  superior  to  the  general 
class  of  men  who  now  enlist,  and  in  so  far,  the  addition  to  the  army 
would  not  be  of  numerical  strength  alone,  but  markedly  of  efficiency  and 
value.  In  fact,  were  it  determined  to  procure  the  enlistment  of  a 
better  class  of  men  than  is  obtained  at  present,  the  means  employed 
would  be  an  hicrease  of  bounty  and  of  pay,  and  a  well-grounded 
expectation  of  improving  prospects.  It  may  therefore  be  fairly  assumed 
that  on  the  establishment  of  these  conditions,  their  favourable  infiuencc 
would  be  felt  by  the  army  generally,  although  they  had  not  been 
adopted  primarily  with  that  object,  but  were  simply  incident  to  the 
extension  of  a  military  system  for  the  provision  of  works. 

With  regard,  secondly,  to  the  proportion  of  the  existing  army  that 
would  be  directly  affected,  it  must  bo  conceded  that,  iiiasmuch  as  the 
invariable  demand  of  all  agencies  that  seek  to  promote  the  ameliora- 
tion of  any  class  of  society  is  for  money,  the  presence  of  money  in  the 
question  is  at  the  least  not  neceHsarily  unfavourable  to  its  satisfactory' 

*  I  beliere  it  has  been  recently  dccldi-d  that  the  windage  is  a  chief  cause. — M.H.S. 
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solution.  The  matter  really  to  be  considered  is,  how  the  soldier  can 
be  induced  to  make  a  good  use  of  his  earnings  in  a  manner  consistent 
at  once  with  his  absolute  property  in  the  same,  and  also  with  bis 
discipline  and  with  his  position  as  a  soldier. 

If  opportunities  can  bo  set  before  him  for  the  investment  of  his 
earnings  in  a  manner  alike  beneficial  to  himself  and  to  the  state,  and 
if  inducements  strong  enough  to  cause  him  voluntarily  to  act  upon 
them  can  also  be  brought  to  boar  upon  him,  the  object  will  be 
attained. 

It  is  not  diflficult  to  point  out  an  opportunity  and  an  inducement  of 
sufficient  force.  These  can  be  afforded  the  more  easily,  since  the 
numbers  employed  upon  works  would  always  be  but  a  certain  propor- 
tion of  the  whole  army.  The  privilege  of  being  so  employed  could 
therefore  always  be  withheld  from  such  men  as  were  found  to  make  a 
bad  use  of  their  earnings,  or  to  be  unwilling  to  adopt  the  approved 
arrangements. 

Giving  the  soldier  of  a  certain  standing  greater  liberty  of  marriage, 
throwing  upon  himself  all  the  consequent  expenses,  would  afford  both 
the  opix)rtimity  and  the  inducement.  There  are  grounds  sufficient  for 
inferring  that  such  liberty  would  act  as  favourably  upon  the  general 
health,  strength,  and  morality  of  the  ranks  as  it  woula  be  effective  in 
reducing  the  unproductive  expenses  of,  that  portion  of  the  service. 
The  additional  requirements  of  a  married  soldier  form,  in  fact,  the 
barrier  that  restricts  the  permission  to  marry  to  a  very  Small  propor- 
tion. These  additional  requirements  are,  increased  accommodation  in 
baiTacks  or  quarters,  more  medical  attendance  and  additional  trans- 
]y)rt.  These,  as  is  obvious,  can  all  be  met  without  great  difficulty,  in 
the  pt^esence  of  adequate  furuh^  merely  requiring  judicious  regulation. 
The  execution  of  W(n*ks  would  supply  those  funds ;  and  meeting  these 
wants  would  be  their  best  investment  by  the  soldier. 

No  doubt  there  are  many  officers,  and  amongst  them  officers  of 
much  experience  and  of  well-earned  reputation,  who  look  uixm  the 
possession  of  money  by  the  soldier  as  his  greatest  temptation  and 
misfortune,  and  who  would  bo  disposed  to  look  with  little  favour  uj)on 
propositions  for  giving  greater  liberty  to  marry.  They  hold  that  as  a 
nile  the  soldier  is  the  scamp  of  the  town  or  the  refuse  of  the  village, 
with  tastes  bounded,  at  the  best,  by  the  canteen.  There  are  officers 
on  whom  their  own  experience  has  worked  a  strong  conviction,  that  a 
brave  and  useful  soldier  may  yet  be  in  all  other  respects  a  thorough 
blackguard.  Indeed,  it  is  not  very  long  ago  since  a  proverb  was  rife 
closely  connecting  infamy  of  disposition  with  value  as  a  soldier.  If 
this  l>e  the  right  view,  nothing  can  be  said.  All  projects  of  ameliora- 
tion arc  alike  hopeless.  Far  from  l^eing  brought  forward,  the  soldier 
ought  to  1)0  removed  from  every  place  of  trust,  even  in  his  own  pro- 
fession, wherever  it  can  be  done.  A  class  that  could  be  viewed  only 
as  an  inevitable  evil,  which  in  times  of  peace  and  prosperity  has  boon 
called  so  bitterly  and  so  contemf)tuou8ly  a  shilling's  worth  of  food  ff»r 
powder,  ought  to  be  limited  to  the  smallest  number  |x)ssible ;  but  if 
this  be  the  correct  view,  there  are  quite  another  set  of  votes  to  be 
dealt  with.    The  educational  and  sanitary  projects,  the  whole  esta- 
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bllshmcutfl  of  cbaplaiiis,  aud  the  vast  machinery  aiid  outlay  which  have 
been  the  work  of  recejit  yeara  for  the  improvement  of  the  soldier, 
ought  in  all  consistency  to  ho  abandoned  without  farther  loss* 

There  is,  however,  quite  a  (different  and  a  better  Ught  in  which  to 
take  these  votes.  They  show  that  a  better  and  a  sounder  opinion 
prevails  even  now,  of  the  real  characteristics  of  soldiers,  a  tnier 
standard  of  what  tliey  ought,  and  may  be  helped,  to  be.  These  votes 
are  the  result,  moreover,  of  the  increased  niterest  in  and  attention  to 
military  matters  which  the  events  of  recent  times  have  forced  iinon  the 
country.  Nor  are  these  very  opposite  opinions  so  in*econcileable  ns  at 
first  sight  they  may  appc^ar.  Ordinarily  a  man  is  very  much  what 
oircumstunces  and  inducements  make  him.  Granted  that  a  casual  sum 
of  money  may  prove  the  occasion  of  the  greatest  misconduct  of  a 
soldier  with  no  other  inducement  to  its  outlay  than  the  canteen  can 
offer, — ^granted  that  some  commanding  ofHcers  lyay  conceive  them- 
selves borne  out  by  every  instance  witlnn  tlieir  particular  experience 
of  tho  bad  effects  upon  the  conduct  and  discipline  of  tlieir  own  regi- 
ments, of  sums  earned  on  occasions  of  working  parties  having  been 
fumislied,  yet  it  would  by  no  means  follow  that  an}*  like  result  should 
attend  the  systematized  and  constant  employment  of  militaiy  labour 
upon  militaiy  works. 

Quite  the  reverse.  Else  the  Royal  Engineers,  the  Commissiariat 
Corps  aud  the  like,  would  be  the  worst  and  not  the  best  conducted 
and  most  trustworthy  components  of  the  anuy;  and  similarly,  the 
Guards  and  cavalry,  with  liigher  rates  of  daily  pay,  would  be  infeiior 
to  the  hue. 

The  soldier  will  do  with  the  wages  of  his  work  very  much  like  any 
other  man,  what  he  may  have  the  opportunity  of  doing;  what  he  may 
be  judiciously  induced  to  do.  If  hitherto  ho  has  spent  his  chance 
earnings  at  canteens,  has  it  not  been  very  much  the  consequence  of 
drcimistauces  ?  In  part,  because  they  were  chance  earnings ;  m  part, 
because  the  temptations  of  the  canteens  were  at  hand,  not  so  any 
definite  want  or  indua^ment  to  exert  upon  him  the  force  of  a  less 
anfavouTcible  mfiuence. 

The  foundation  of  the  manliness  of  the  English  cliaracter,  the 
essence  of  its  greatness  and  its  sti-ength  are,  perhaps,  speaking  of 

aualities  alone,  its  self-reliance  aud  its  mdepeudeuce.  Tlie  feature 
iiQt  peculiarly  marks  our  militaiy  administration  has  been  to  do 
everytliing,  and,  as  it  were,  to  think  every  thought  for  the  soldier. 
He  is  brought  not  only  to  habits  of  almolute  obedience  and  of  perfect 
discipline  witlmi  the  duties  of  his  calluig,  but  beyond  the  range  of 
these  he  has  been  practically  very  much  reduced  to  tho  conditions  of 
helplessness  and  cliiulishness. 

Uis  marrying  has,  as  a  rule,  been  necessarily  inhibited.  His  chap- 
lain, his  school,  liis  library,  his  reudhig-rooiu,  liis  ball  courts  and  his 
cante<^n,  all  are  provided  for  him.  It  is  only  at  the  last  that  he  is 
called  upon  to  si)end  his  own  money,  and  to  bring  his  own  faculties 
into  exercise  before  he  can  make  use  of  the  establishment. 

I  do  not  wish  to  be  misunderstood.  Since  this  paper  was  drawn  up, 
there  have  been  many  modificationB»     Soldiers  now  subtonbo  to 
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readinf^-rooms,  and  to  other  similar  improvementfl.  Still  the  canteen 
remains  a  prominent  attraction ;  but  the  observation  hardly  now  holds 
true,  that  it  is  there  orUtf  a  man  must  exercise  his  faculties  and  choice. 

Yet,  -notwithstanding  the  general  inhibitions  of  marriage,  tho  pro- 
portion that  are  allowed  to  marry,  and  the  proportion  that  marry 
without  leave,  form,  with  the  consequent  number  of « children,  one  of 
the  most  difficult  elements  of  the  army  to  deal  with  satisfactorily. 
Small  and  insufficient  as  that  proportion  relatively  is,  it  crowds  a 
barrack,  or  else  renders  its  construction  enormous.  It  is  in  the  way  in 
the  allotment  of  camp  accommodation;  it  is  the  difficulty  on  bo«rd 
ship.  On  the  march,  or  on  embarkation,  many  women  and  children 
are  necessarily  left  behind ;  many  f amihes  become  destitute  and  fall 
a  burden  upon  the  Grovemment  or  upon  the  parish.  Yet  the  large  tm- 
married  proportion  of  the  army  does  not  generally  yield  the  oldest,  the 
best,  the  steadiest,,  or  the  most  trustworthy  and  available  soldien; 
but  it  does  furnish  the  principal  ingredient  of  the  hospital  and  of  the 
miUtary  prison.  An  ingredient  so  large,  so  important,  so  damaging 
and  so  costly,  that  it  has  been  found  that  a  proportion  as  great  as  one 
twenty-fifth  of  the  whole  army  is  permanently  supported  either  in  the 
hospital  or  in  the  prison,  imavailable  for  service  and  heavily  encumber- 
ing the  estimates,  utterly  unprofitably. 

The  employment  of  nulita^  labour  on  military  works  opens  a  solu- 
tion to  these  difficulties.    It  affords  the  opportunity  of  throwing  the 
expenses  incidental  to  marriage,  upon  the  man  himself,  as  is  the  case 
in  every  other  condition  of  Ufe;    The  service  is  freed  from  the  respon- 
sibility   and  the  Government  from  the  burden,  of  providing  them, 
whilst  the  soldier  himself  is  put  in  a  position  to  earn  and  to  provide 
them.    In  fact,  the  pressure  that  is  now  experienced  has  been  caused 
in  a  great  degree  by  the  soldier  having  had  no  opportunity  of  making 
any  such  provision,  whilst  continuing  his  military  ser\ace.     It  has 
resulted  from  an  artificial  practice,  that  has  shut  him  out  from  a  field 
of  legitimate  employment,    and  which  has  inevitably  carried   with 
it  other  restrictions,  artificial  consequences,  forced  necessities,  and 
mischievous  habits.     When  this  practical  prohibition  is  discontinued, 
and  military  labour  resorted  to  within  its  proper  sphere,  these  evils 
will  also  cease.    The  soldier  will  be  placed,  in  respect  of  his  domestic 
life,  upon  his  own  industrial  resources.     He  will  be  enabled  to  supply 
and  satisfy  his  own  wants.    No  means  has  hitherto  been  practised ;  he 
has  either  been  refused  the  habits  of  natural  fife,  or  he  has  been 
supplied  at  the  cost  of  the  country  with  the  necessaries  consequent 
thereupon^    Ho  has  either  been  forbidden  to  marry,  and  condenmed 
to  an  unnatural  celibacy,  or  his  wife  and  children  have  been  housed, 
fed,  schooled  and  physicked  at  the  cost  of  the  country.    These  ex- 
tremes and  this  anomaly  may  be  ended,  the  moment  the  soldier  himself 
is  placed  in  a  position  to  meet  the  expenses  of  providing  for  these 
wants.    Th»  experiment  of  throwing  the  soldier  more  upon  the  result 
of  his  own  exertions  has  succeeded  to  the  extent  that  it  has  been  tried ; 
the  employment  of  miUtary  labour  seems  admirably  adapted  to  its 
wide  extension.    In  particular  cases  soldiers  married  with  leave  have 
been  accommodated  with  quarters  under  light  payments.    The  supply 
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of  rations  at  fixed  charges  is  on  the  same  principle.  Similarly  if 
quarters  in  or  adjoining  to  barracks  and  camps  (with  a  garden  ground 
where  practicable)  were  let  to  married  soldiers  at  rents,  light  but 
still  remunerative,  and  if  by  an  arrangement  similar  in  principle,  the 
transport  of  his  wife  and  family  to  his  station  for  garrison  duty  were 
provided  (not  necessarily  in  the  same  vessel  as  himself),  or  that  family 
allowed  at  his  option  to  remain  in  the  abode  they  rented  at  the  time 
of  his  departure,  ox  in  one  similar,  the  service  would  be  freed  from 
the  greatest  impediment  and  hindrance  to  the  quick,  easy  and  compact 
movement  of  troops.  The  free  percentages  already  conceded,  could 
still,  if  it  were  desired,  be  provided  in  the  quarters  or  in  the  ships, 
under  fixed  charges  for  the  others.  Such  an  arrangement  might  be 
made  with  advantage  both  to  the  country  and  the  service  even  as  it 
is,  for  it  is  the  helplessness  of  the  soldier  and  his  igfnoranoe  of  civil 
life,  which,  together  with  the  avaricious  and  passion*pandering  charac- 
teristics of  those  who  generally  inhabit  garrison  towns  to  make  their 
prey  of  him,  that  complete  the  position  in  which  he  falls  under  the 
mfluenoe  of  the  canteen  or  drinking  shop,  exercising  no  thought 
beyond  the  moment,  and  without  help  in  the  hour  of  need. 

In  like  manner  with  regard  to  the  younger  and  unmarried 
soldier,  a  more  extended  system  of  recreative  amusement,*  both  in 
the  way  of  bodily  exercise  and  of  mental  cultivation,  would  afford  a 
wide  scope  for  a  beneficial  expenditure  of  his  working  pav.  Fo( 
example,  hia  own  ball-courts,  cricket,  and  game  grounds  of  all  kinds, 
with  refreshments,  all  under  judicious  regulations,  but  in  measure  or 
wholly  originating  in  his  own  resources,  and  under  his  own  manage- 
ment— the  more  thoroughly  under  his  own  care  and  management  the 
better;  his  reading-room  and  library,  his  club,  in  fact,  similarly 
governed,  would  doubtless  be  found  full  of  fresh  attraction. 

A  fund,  to  which  contribution  should  be  compulsory  on  all  allowed  to 
avail  themselves  of  the  ])rivilege  of  going  on  the  works,  would  meet  the 
cases  wherein  the  misconduct  of  individuals,  after  being  allowed  these 
indnlgencics,  would  have  otherwise  involved  the  count ly  in  expense. 
A  proportion  of  their  countributions  to  this  fund,  greater  or  less, 
aocordmg  to  circumstances,  might  be  repaid  to  men  on  their  discharge 
after  a  term  of  unbroken  good  service,  which  would  probably  cause 
the  fund  to  be  approved  by  all,  excepting  such  as  might  forfeit  their 
share  on  transfers,  or  by  any  other  etpenditures,  incurred  through 
their  own  misconduct.  To  others,  it  would  prove,  in  fact,  some- 
what analogous  to  a  savings  bank,  and  it  would  be  the  common 
interest  of  all  to  prevent  this-  diminution  of  the  fund  through  mis- 
conduct. Thus,  both  in  the  case  of  the  married  and  the  unmarried 
man,  the  execution  of  military  work  by  military  means,  far  from 
exercising  a  deteriorating  influence  on  the  discipline  or  habits  of  the 
soldier,  through  the  wages  received  for  work  done,  affords  the 
means  of  solving,  without  involving  the  country  in  any  additional 
expense,  one  of  the  most  difficult  problems  in  the  managt^nient  of  tlic 
anny,  as  well  as  the  opportunity  for  carrying  out  military  life  in  accord- 

*  ReerMtion  roonu  uro  carried  out  upon  this  plan  with  the  best  resulti. — M.U.S. 
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ance  with  the  ]awB  of  nature ;  yet  it  would  at  the  same  time  both 
greatly  reduce  the  non-offective  expenses  of  the  army,  and  facilitate 
its  accommodation  in  barracks,  as  well  as  its  movements  on  ordinary 
service,  nay,  even  on  active  service,  in  so  far  as  it  would  leave  the 
soldier's  family  better  provided  for  when  ho  himself  was  called  away 
from  beside  them. 

Next,  as  to  the  value  of  mihtary  labour  in  getting  work  done.  ^ 
Under  this  aspect,  the  question  is  simply  a  consideration  of  relative ' 
cost  and  of  sufficient  workmanship.  In  viewing  it,  however,  from  this 
exclusively  constructive  and  dvil  point  of  view,  it  is  very  neoessaiy  to 
bear  in  mind  that  the  result  arrived  at  must  be  modified  by  the  value 
to  be  attached  to  skilled  labour,  as  an  essential  and  indispensabk; 
ingredient  of  an  army  before  the  inquiry  has  been  practically  dealt 
with  in  its  completeness  and  truth. 

Moreover,  in  instituting  the  comparison  itself  between  tho  cost 
and  quaUty  of  'civil  and  of  military  labour,  it  has  to  be  remembered 
that  the  regulations  which  now  affect  the  latter  are,  as  it  were,  ind* 
dents  merely  in  the  code  of  military  rule,  and  that  they  have  not  been 
framed  with  the  primary  object  of  using  the  labour  of  the  soldier  to 
the  best  advantage. 

A  comparison,  however,  has  been  instituted  under  these  conditions, 
which  are  necessarily  less  favourable  to  military  labour  than  wouki 
he  tho  case  were  it  generally  employed,  and  adequately  organised 
for  that  end.  Sir  J.  Fox  Burgoyne  has  published,  in  his  ''  Military 
Opinions,"  the  very  careful  analysis  given  in  full  detail  by  Quarter- 
master ConoUy,  of  the  Royal  Engineers,  who  has  written  the  history 
of  the  late  Royal  Sappers  and  Miners.  It  appears  from  this  analysis 
that  the  entue  cost  per  man  on  a  company  of  Royal  Engineers,  does 
not  exceed  3s.  4d.  a  day  each,  when  every  expense  has  been  included 
of  bounty,  drill,  instruction,  barracks  and  hospital  accommodation, 
provisions,  working  pay,  clothing,  and  pensions.  Quartenuoster 
Conolly  shows  a  saving  of  £614  15s.  annually  on  the  employment  of 
a  c^)mpany  of  Royal  Engineei*8,  instead  of  a  corresponding  number  of 
civil  artiticers,  of  the  trades  which  constitute  by  regulation  a  company 
of  Royal  Engineers. 

[Since  1  iiavc  taken  this  from  the  sources  quoted,  I  have  seen  com- 
pilations made  by  brother  officers  on  entirely  different  data,  thrown 
together  differently,  yet  resitfting  exactly  in  the  same  amounts.  This 
is  corroboration,  although  it  may  be  said,  that  corroboration  on  a  sub- 
ject like  this  that  Sir  John  Burgoyne  has  adopted  and  given  Ids 
countenance  to,  is  like  "  jKiinting  tho  lily,  and  gilding  refhied  gold."] 

Upon  this,  General  Sir  Jolm  Burgoyne  observes : — "  As  tlio  work 
"  must  be  performed,  and  as  tlie  engineer  soldiei*s  are  intended  to  be 
"  habitually  employed  in  work,  it  is  evident  that  the  difference  of  cost 
"  of  what  is  performed  by  them  from  what  it  would  be  by  ordinary 
"  means,  will  mark  tlie  bond  Jide  expense  to  the  country  of  their 
"  maintenance." 

Since  the  work  miust  in  any  wise  be  done,  the  result  is  practically 
that  the  country  obtains  the  war  services  of  as  many  men  as  are  em- 
ployed upon  works  in  time  of  peaoe^  not  only  virtually  free  of  cost, 
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but  at  a  poflitivo  Ba^^ng,  which  on  the  aggregate  of  works  would 
amount  to  a  very  conBidcrablc  sum.  These  men  are  besides  of  higher 
average  individual  intelligence  than  those  who  usually  enlist ;  thoy 
become  trained  soldiers,  they  are  taught  the  duties  connected  with  the 
operations  of  an  army  in  the  field,  and  more  particularly  at  a  siege ; 
but  notwithstanding  these  admitted  facts,  military  works  are 
principally  carried  out  by  civil  histrunientality  throughout,  whilst  the 
number  of  these  OL»mbatant  men  maintained  is  only  40  companies,  or 
8,818  men,  (exclusive  of  two  troops,  or  4,294  in  all)  or  about  one- 
fifth  that  of  the  Koyal  Artillery,  two-thirds  that  of  the  Foot  Guards, 
and  is  very  nearly  (equalled  by  the  rifle  brigade  alone. 

According  to  the  authority  al>ove  quoted — and  none  could  carry 
greater  weight  for  accuracy  and  experience  in  this  matter — the  saving 
in  executing  military  works  by  the  Koyal  Engineer  soldiers  instead  of 
bv  corresponding  civil  artificers,  would  bo,  by  the  analysis  afforded, 
about  8  pK^r  cent.  It  has  indeed  also  been  said  that  this  comiMirision 
k  instituted  with  a  class  of  artificers  somewhat  superior  to  tho 
average  of  Rbyal  Engineers ;  but  against  this  must  be  set  the  fact  that 
in  the  extensive  adoption  of  military  labour  a  large  pro[X)rtion  of  that 
required,  could  Ikj  and  ought  to  be  f uniished  by  a  class  less  costly  than 
the  artiliccrs  of  the  Royal  Engineers.  There  is  in  every  regiment  a 
number,  greater  or  loss,  of  men,  who  although  not  absolutely  capable 
of  executing  artificers'  work  independently,  arc  quite  able  to  work 
under  trained  artificers,  of  acquiring  a  good  degree  of  handiness,  and 
of  becoming  at  the  least  more  full  of  resource  than  they  are  on  their 
enlistment.  They  are  well  fitted  for  helping  in  rougher  kinds  of  work, 
and  for  acquiring  an  aj)titndc  invaluable  in  the  emergencies  of  actual 
senice.  To  men  of  this  (lescription,  who  are  of  a  class  especially 
calculated  to  make  good  soldic^rs,  the  ])nisjH?ct  of  employment  on 
military  works  would  l)e  as  attractive  as  it  would  prove  beneficial  to 
the  service,  so  that  whilst  the  combatant  force  would  be  added  to  in 
one  of  its  most  valuable  (»l(»inent8,  tho  work  suited  for  execution  b} 
such  means  would  Ik.»  ]>erfonned  by  the  instnimentality  most  appro- 
priate, and  in  [)art  less  exi>ensivc  than  that  on  which  tho  abovo 
comj)arison  has  bf»en  based. 

(Jontnict,  however,  and  not  the  direct  employment  of  civil  artificers, 
is  the  system  almost  invariably  pnr«ue<l.  This  circumstam^e  introduces 
another  element  of  unc4»rtainty  in  estimating  the  positive  relative 
cost,  but  it  is  pmbable  that  the  oxj>enses  involved  in  the  contract 
system  are  in  some  cases  in  excess,  and  in  others  below  those  on 
which  the  above  estimate  of  civil  artificers  has  lHH»n  based. 

Be  this  as  it  may,  and  the  <nnnunt  of  saving  that  would  ensue  pro- 
portionably  difficult  to  determine,  it  can  but  tr»o  easily  be  sho^^^lthat 
the  merits  of  the  qu(*stion  do  not  rest  ui>on  absolute  accuracy  in  this 
jjarticular.  The  army  estinmtes  for  this  y<'ar,  1864-5,  amount  tt) 
£14.844,888,  of  which  the  ehar^refor  the  effective  sen'ices  of  all  kinds, 
exclusive  of  militia  and  volnnt(»ers,  is  £11,579,802.  That  for  workw 
and  buildings  is  1750,870,  and  any  instrumentality  wliicrh  would 
reduce  so  large  an  exiienditure,  w(»re  it  only  by  a  very  slight  pn»i>or- 
tion,  is  as  deserving  of  consideration  for  its  financial  bearing  on  the 
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agp^egate  army  estimates,  as  that  proposed  has  been  shown  to  be  to 
military  economy,  and  to  the  soldier's  general  efficiency  and  well-being. 
This  is  clear,  for  assimiing  that  of  the  £750,870  for  works  and 
buildings,  one-half  only  represents  payment  for  labour,  and  that  the 
rest  is  for  materials,  in  which  there  would  be  no  change  of  cost,  the 
employment  of  miUtary  labour  would  yield,  frst^  a  combatant  font 
equal  in  numerical  strength  to  tlie  number  of  civil  aiiificera  cmd  labourers 
employed  throughout  the  year^  and  of  the  qualifications  of  the  Royal 
Engineers ;  and^  secondly,  a  samng  varying  respectively  at  ton,  five,  ox 
one  per  cent.,  from  £5,000  to  25,000,  and  £50,000.  At  fifteen  per 
C3nt.  the  saving  would  be  £75,000  a-year. 

As  has  been  already  said,  however,  the  true  value  of  military  labour 
in  the  execution  of  military  works  must  not  be  tested  from  a  financial 
point  of  view  exclusively,  be  the  result  ever  so  satisfactory,  or  rather 
if  it  be  so  tested,  it  must  be  on  a  full  view  of  the  whole  case.  The 
indispensable  necessity  of  skilled  labour  in  modem  warfare  must  have 
the  weight  and  prominence  which  are  its  due.  The  extent  and  quali^ 
of  skill  that,  if  not  altogether  indispensable,  it  is  yet  of  the  utmost 
advantage  to  have  at  command,  must  also  be  considered.  If  the 
question  is  to  be  determined  as  a  matter  of  finance,  the  monetary 
value  of  such  skill  and  practice  in  the  emergency  of  war,  and  that  of 
the  l^est  school  for  procuring  and  for  maintaining  it  must  be  added  to 
the  score. 

The  Design  and  Supebintendence  of  the  works  required  would 
supply  and  cultivate  the  higher  portions  of  this  skilled  labour.  Upon  the 
mode  of  carrying  these  out  must  depend  in  a  gieat  measure  not  only 
the  success,  or  otherwise,  of  the  military  execution  of  works,  but  also 
whether  or  not  a  large  body  of  officers,  non-commissioned  officers,  and 
men,  is  to  be  maintained,  trained,  and  employed  to  the  greatest 
advantage,  and  available  at  any  moment,  with  matured  experience, 
for  active  and  immediate  service  in  the  field. 

Superintendence  must  necessarily  be  carried  on  either  by  militarv, 
civil,  or  by  mixed  means.  A  wholly  civil  histrumentality  need  scarcely 
be  discussed. 

The  requirements  and  constitution  of  an  amiy  necessitate,  at  the  least, 
a  military  admixture.  Military  men  must,  or  certainly  ought  to  be,  better 
acquainted  than  others,  both  with  the  wants  of  the  service  and  with 
the  best  ways  of  meeting  them.  Officers  conversant  with  the  opera- 
tions of  a  siege,  and  with  many  other  matters  of  field  service,  are 
indispensable.  These  must  clearly  be  trained  in  time  of  {)eace,  and 
their  general  services  ought  also  to  be  then  available.  To  supply  this 
indispensable  need,  and  to  provide  this  training,  the  corps  of  Royal 
Engineers  has  been  formed  and  organised,  and  placed  in  charge  of  all 
fortifications,  with  the  buildings  and  lands  attached,  and  of  the  super- 
intendence of  the  execution  of  all  works  and  buildings. 

Owing  to  the  great  preponderance  of  the  execution  of  works  by  civil 
means,  the  officers  of  tliis  corps  are  in  point  of  numbers  propoftionably 
in  excess  of  the  corps  of  artificers  whom  they  now  officer  under  a 
common  name ;  but  the  non-commissioned  officers  of  this  body  ought 
to  be  similarly  qualified  to  conduct  the  subordinate  duties  in  the  super- 
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intcndencc,  and  their  employment  in  this  manner,  a  practice  already 
in  partial  operation,  might  readily  bo  organised  so  as  to  bo  attended 
vnth  KTcat  advantages. 

If  these  together  be  in  snflBcient  number,  there  is  evidently  no  need 
of  the  addition  of  a  civil  admixture,  and  the  latter  can  only  be  iiitro- 
duced  to  supplement  some  deficiency,  real  or  supposed,  in  number  or 
in  mialification. — [See  Appendix  A.J 

The  substitution  of  a  military  system  is  rendered  comparatively 
eas^y  inasmuch  as  the  present  system  has  in  all  respects  a  partially 
mihtary  organisation ;  and  a  gradual  increase  of  the  military  features 
would  effect  the  transition  to  its  complete  adoption  in  the  best  manner. 
Thus  carried  out,  no  injury  whatever  would  be  inflicted  on  so  much 
as  the  prospective  interests  of  any  of  the  civil  assistants  on  perma- 
nent employment ;  arid  no  additional  expense  would  bo  incurred  even 
at  the  first  beginning  of  its  more  extended  application ;  no  difficulty, 
shock,  or  inconvenience  would  be  felt  in  the  working  of  an  existing 
system,  as  there  would  be  no  sudden  substitution  of  either  one  class 
of  persons  or  of  duties  for  another.    The  transition  might  bo  begun 
by  replacing  the  civil  temporary  appointments,  of  which  87  appear 
in  the  estimates,  by  as  many  military  substitutes  as  might  be  found 
at  once  available  and  competent  for  the  purpose.    The  employment 
and  promotion  of  the  permanent  civil  assistants  being  carried  on  with 
no  other  change  than  the  cessation  of  new  civil  appointments  at  the 
bottom  of  the  lists,  their  Interests  would  be  left  entirely  untouched, 
and  their  services  would  be  available  as  now ;  only  they  ought  to  be 
placed  exclusively  as  assistants  to  senior  officers,  where  they  would 
DO  assistants.    And  they  should  be  employed  in  training  to  the  duties 
of  superintendence,  and  to  the  minuti»  of  plans  and  estimates,  the 
best  tradesmen  amongst  the  non-commissioned  officers  and  men,  pre- 
dsely  as  they  now  do  their  civil  juniors.    They  have  themselves  been 
trained  in  this  manner,  and  have  thereby  become  gradually  familiar 
with  the  general  duties  of  the  service  after  their  own  special  appren- 
ticeships in  their  previous  civil  life. 

In  order  fully  to  obtain  the  advantages  that  are  to  be  derived  from 
the  employment  of  military  labom*  in  the  execution  of  works,  both  in 
respect  to  the  labour  and  the  men  themselves,  a  brief  code  of  regula- 
tions is  required,  framed  with  especial  reference  to  these  points,  and 
to  the  co-operation,  or  the  reconciliation,  so  to  speak,  between  miUtary 
duties  and  the  employmcrit  of  labour  to  the  best  advantage.  The 
former  of  these  objects,  that  is,  the  due  performance  of  military  duties, 
has  frequently  been  quoted  as  an  insuperable  obstacle  to  the  perfect 
attainment  of  the  latter.  All,  however,  that  would  bo  necessary  in 
order  completely  to  secnro  it,  would  l)e,  to  determine  first  the  amount 
ot  military  duty  nocesHary  to  be  fKirformed,  and  then  to  carry  it  out 
Rubordinately  in  point  of  time,  to  the  particular  work  or  job  on  which 
the  man,  squad,  comi^ny,  detachment,  or  regiment  might  be  cni- 
{joyed ;  the  amount  being  absolute  and  paramount,  but  the  time  or 
roster  varied  under  the  orders  of  the  officer  coimnanding,  according  to 
the  work  actuallv  in  hand.  Although  earned  on  at  special  times  and 
m  spedal  localitiesj  the  course  of  musketry  instruction  now  in  force 
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(Iocs  not  militate  against  any  other  of  the  soldier's  duties.     The  priu* 
ciple  of  the  two  cases  is  not  dissimilar. 

To  promote  diligence  and  good  workmansliip,  and  an  offective 
control  over  tlie  working  parties,  a  revised  scale  of  pay,  ranging, 
it  may  be,  from  ScL  to  la.  6cL  a  day,  is  necessary.  I)ay,  task  or 
job  work  should  be  alike  authorised  at  the  discretion  of  the  officer 
commandmg  the  works.  To  meet  cases  of  misconduct,  and  to 
maintain  employment  on  the  works  as  a  privilege,  men  abusing 
this  piivilege  should  be  liable  to  be  transferred,  until  restored,  to 
conipanios  or  regiments  debarred  from  such  employment;  and  a 
clear  di^inction,  both  in  duty  and  in  liberty,  should  be  main- 
tained between  such  cases  and  that  of  others  likewise  not  upon  the 
works,  but  that  from  choice  or  from  honourable  causes.  There  should 
be  besides  a  clearly  defined  system  of  promotion  to  the  positions  of 
master  tradesmen,  and  to  duties  of  superintendence  and  design.  Both 
in  rank,  by  warrant,  and  in  the  higher  grades  of  non-commissioned 
officers,  and  in  pay,  these  positions  ought  to  be  made  as  well  worlli 
attaining  as  is  properly  called  for  by  the  duties  to  be  performed.  The 
effect  of  such  a  warrant  and  of  such  new  regulations  upon  enlistment 
can  scarcely  be  questioned. 

At  the  same  time,  no  additional  expenditure  would  be  incurred, 
because  it  is  proposed  that  the  military,  as  well  as  all  other  expenses 
of  the  men  executing  the  works,  should  be  defrayed  from  tlic  cost  of 
those  works  estimated  according  to  the  present  system,  and  from  the 
ex{)enditure  now  incurred  on  the  existing  system  of  supervision.  Ou 
the  other  hand,  it  is  not  intended  tliat  the  whole  reduction  that  might 
ensue  through  the  substitution  of  a  niifitary  system,  should  be  treated 
as  a  savhig ;  but  that  a  iJro|X)rtion  of  it  should  be  devoted  to  ])repanii(C 
for  its  extension  and  for  perfecting  its  application,  as  well  us  fur 
ensuring  a  duo  remmieration  and  a  sure  prosi)ect  of  advancement  to 
those  ^^10  qualified  themselves  in  its  several  gradations  of  duty. 

With  the  exception  of  the  veiy  small  present  mmiber  of  Koyal  En- 
giiioors,  no  accoimt  is  tiikeu  of  military  labour  in  the  strength  of  the 
army  voted  in  the  estimates.  That  strength  is  detennincd  entirely 
on  other  considerations.  Accordingly  it  is  not  projKJsed  to  entreucli 
for  the  perfoiinance  of  the  additional  duties  occasioned  thereby  upon 
tlic  force  deemed  necessary  for  other  purposes ;  but,  as  has  boon  ex- 
j»lained,  the  army  w^ould  be  added  to  to  an  extent  equal  to  the  number 
of  men  required  and  found  qualified  and  available  for  the  cxecutiou 
and  sujKjrvision  of  works.  Probably  it  would  be  l^est  in  the  first 
instance  to  add  the  increase  of  effective  force  thereby  obtained  to  the 
existhig  comjKinies  of  engineers.  That  body  is,  as  has  been  showu, 
not  oijy  di8proi)ortionately  and  disadvantageously  weak  in  jwint  of 
numbers,  but  the  advantages  and  pros|Xict8  that  would  be  thrown 
open  to  first-rate  artificers  through  the  (expansion  of  the  system  of  the 
military'  execution  of  works,  would  enable  not  only  the  nnmbei-,  but 
also  the  qualificatiojis  of  that  body  to  be  raised  more  and  more, 
both  to  a  higher  standard  and  to  a  more  uniform  attainment  of  that 
standard 
In  its  degi'eo  it  itf  an  object  almost  as  important  to  ynpieguato  the 
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whole  army  with  the  spirit  of  work  and  of  well  grounded  self-i'olianoo, 
and  to  extend  as  far  as  possible  to  the  whole  that  general  aptitude  for 
the  emergencies  of  war,  and  to  throw  open  to  the  whole  those  ad- 
vantages in  time  of  peace,  that  have  been  already  considered.  A  real 
head-quarters  for  the  Royal  Engineers  would  almost  be  rendered  ncoes- 
saiy  by,  and  mig^t  not  be  among  the  least  of  the  advantages  arising 
froniy  the  military  execution  of  works  both  in  respect  of  duties  of  peace 
and  those  of  war.  By  this  means,  among  others,  the  high  training 
received  by  the  officers  in  early  life  would  be  maintained,  and  its 
effects  foetx^red  and  turned  to  account  tlirough  life.  This  head* 
(quarters  should  also  be  the  resort  of  other  officers,  and,  at  stated 
times,  of  other  troops,  who  should  be  collected  for  joint  operations  by 
the  several  branches  of  the  service,  on  a  legitimate  and  proper  scale. 

It  may  admit  of  question  whetlier  the  addition  of  the  labourer's 
part  should  be  made,  except  in  limited  proportion,  in  the  same  manner, 
or  embodied  in  additional  regiments  orin  s{X)cial  companies  of  Engineers, 
or  attaclied  to  that  corps.  A  mere  numerical  addition  to  the  army 
would  seem  sufficient  for  the  purpose.  The  authorised  adoption  o£  the 
system  would  lead,  as  to  a  natural  consequence,  to  the  stationing  of  a 
proportion  of  troops,  with  especial  reference  to  works  in  execution  or 
requiring  maintenance  (more  particnlariy  at  the  larger  stations^  and 
alwavs,  be  it  n;membored,  free  of  additional  expense).  This  would 
enable  working  i)artieK  to  bo  habitually  drawn  from  regiments  without 
in  any  way  diminishing  the  strength  at  present  concentrated  for  piir- 
poses  of  joint  drill,  and  by  adopting  the  princijile  of  time  and  of  rota- 
tion by  regiment,  company,  or  squad,  according  to  the  nature  of  the 
caney  without  disintegrating  any  sub-division  of  that  force.  It  would 
also  oxtond  to  every  regiment,  according  to  the  use  it  made  of  the  op- 
portiuiity  afforded,  a  jioition  of  the  advantages  thrown  oin^n.  It  miglit 
be  advantageous  to  both  officers  and  men  Ui  draft  the  men  taken  from 
regiments  into  com]>anies  temporarily  attivched  to  or  amalgsimated 
with  the  Royal  Engiiiocrs,  particularly  when  their  services  were  wanted 
conthiuously,  or  that  thoy  were  ]>artiully  (jualified  for  skilled  labour. 
On  the  dejiaiture  of  regiments  from  a  station,  or  for  foreign  or  active 
flcr\'ice,  the  trained  men  might  Ik?  returned  to  the  regiments,  or  not, 
by  the  decisi(m  of  the  Commander-in-Chief,  accordhig  to  the  destina- 
tion and  the  nature  of  the  case.  The  deficiencies  caused  by  the  tem- 
porary or  |)ennanent  tr{inKfei*s  having  been  meanwhile  filled  as  is  now 
done  in  similar  cases  on  a  limited  scale,  the  numerical  adjustment 
would  bo  maintuimid  on  the  return  of  the  trained  men  by  the  with- 
drawal of  an  equal  nunibcr  of  men  who  had  not  Ixjeu  upon  the  works. 
The  services  at  minor  stations  might  be  readily  jKjrfonned  by  an 
organisation  similar  in  ])rinrii)lo  to  the  Coast  Brigade  of  Artillery';  so 
alKi>  as  to  barraek  damage  and  Imspital  re{>;iii*s  and  a  great  deal  of 
store  charg(?,  at  a  great  reduction  both  of  cost  and  of  complexity  of 
arr«ingenieiit. — [See  Ai)iHrndix  B.] 

In  closing  these  remarks  it  may  ]»erhaps  wiih  ])ro])riety  l>e  adilcMi, 
that  scare(.'ly  under  any  jM>ssible  con<litions  could  an  aect^ssion  of 
strength  derived  from  a  costless  inoresise  in  the  number,  and  froin  an 
aggn^gato  Imi)rovemcnt  of  the  individual  members  of  an  army,  be  of 
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greater  importance  than  in  those  which  form  the  actual  circumstances 
of  Great  Britain  at  the  present  time,  with  a  comparatively  small 
amount  of  population,  an  enormous  and  wide-spread  territorial  empire, 
and  upholding  and  dependent  for  her  very  being  upon  principlea  of. 
conduct  alike  removed  from  despotism  and  from  anarchy,  in  the  sup- 
port of  which  she  stands  almost  or  entirely  alone.  Since  she  maintains, 
moreover,  a;n  increased  miUtary  force,  and  incurs  an  increased  expendi- 
ture for  military  purposes  only  undej  apprehensions  of  unusual  magni- 
tude and  severity,  the  difference  should  not  be  forgotten,  both  as 
regards  the  country  and  the  men  themselves,  between  large  bodies  of 
men  returning  to  the  civil  avocations  of  hfe  (whether  under  the 
operation  of  limited  enlistment  or  upon  reduction)  who  have  either 
become,  as  it  may  be  feared  is  too  often  the  case  at  present,  in  a  flp'eat 
measure  unfitted  for  all  but  the  habits  of  the  profession  theyliave 
quitted,  or  who  imder  the  system  proposed  will  have  been  exerosed  in 
various  branches  of  uidustrial  pursuit,  and  who  not  improbably  will 
have  become  better  citizens  and  subjects  than  they  were  when  thqf 
first  adopted  a  military  career. 

Lastly,  I  wish  to  say  but  a  few  words,  not  so  much  with  a  view  of 
seeking  to  refute  objections,  as  to  prevent  objections  bemg  raised  on 
misapprehensions  through  want  of  expUcitness  on  my  part. 

My  proposition  is,  that  it  is  better  and  cheaper  to  ao  military  woric 
by  military  than  by  either  civil  or  mixed  means. 

Better  and  cheaper,  among  other  reasons  that  have  been  already 
advanced,  because  two  ends,  as  it  were,  are  then  accomplished  by  a 
iBingle  means,  for  officers  and  non-commissioned  officers  perform  the 
miUtaiy  as  well  as  the  structural  functions  of  their  respective  offices, 
whereas  now  two  means,  one  military  and  one  civil,  arc  employed  to 
attain,  or  it  may  sometimes  be,  to  obstruct  a  single  end.  All  expendi- 
ture incurred  would  tend  at  once  and  directly  to  its  immediate  end, 
and  to  the  final  end  of  all  military  expenditure  whatever,  viz.,  fighting 
power. 

My  illustrations  are  taken  from  existing  facts. 

My  reasoning  is  hmited  to  advocating  the  doing  on  a  larger  scale, 
what  has  been  proved  to  answer  under  restrictions  and  disadvantages, 
nevertheless,  the  suggestions  I  have  now  had  the  honour  of  submitting 
to  your  consideration  have  not  been  hastily  formed  or  adopted :  on  the 
contrary,  they  embody  convictions  and  opinions  the  result  of  my  whole 
length  of  service,  such  as  that  is.  Neither  have  they  been  thought 
on,  elaborated,  or  brought  fonvard  in  any  partizan  spirit  or  iwi-sonal 
interest. 

They  are  not  advanced  for  the  sake  of  benefit  to  either  Engineer 
officers  or  men,  although  I  believe,  if  adopted,  they  would  have  that 
effect  and  that  tendency. 

It  is  not  so  much  in  even  the  interests  of  the  army  at  largo  that  I 
wish  to  bring  thcni  forward,  as  because  I  believe  them  to  be  founded 
on  plain  and  simple,  but,  at  the  same  time,  powerful  and  impoitant 
principles,  and  that  they  would  have  the  results  I  have  stated.  I 
respectfuUy  urge  upon  you  their  consideration,  chiefly  because  what- 
ever would  increase  the  positive  efficiency  and  the  numerical  strength 


OB  MILITABY  WOBK  BT  MILITABY  HBAKS.  249 

of  the  annj  with  Icrs  rather  than  with  increased  expense,  is,  more 
especially  in  tliis  eventful  era,  of  interest  and  importance  to  every 
Englishman  and  to  the  whole  country. 

If  I  am  right,  moreover,  in  my  strong  conviction,  that  industrial 
training  and  practice  are  calculated  to  make  the  soldier  a  better  subject 
than  he  was  before,  I  do  not  think  that  the  improved  esteem  in  which 
discharged  soldiers  would  then  be  held,  and  the  reactive  and  insensible 
influence  of  this  again  upon  enlistment,  and  so  upon  the  army,  ought 
to  be  forgotten. 

In  claiming,  therefore,  through  your  influence  the  consideration  for 
this  subject  which  I  beheve  it  to  merit,  I  am  peculiarly  anxious  not  to 
be  in  any  degree  misunderstood. 

I  can  imagine  objections  almost  without  number;  but  they  are 
objections  founded  on  an  incomplete  view  of  the  whole. 

It  might  have  bden  assumed  that  I  sought  to  benefit  the  corps 
interests  of  the  Engineers,  and  so  indirectly  my  own.  I  do  not 
acknowledge  the  charge. 

It  may  be  said,  I  give  a  preponderance  to  the  army  at  the  expense 
of  doctrines  of  poUtical  economy.  The  supposition  would  be,  I  believe, 
equally  fallacious. 

The  military  works  wanted  are  but  works  wanted  by  the  country, 
and  necessarily  supplied  from  its  resources.  The  artisans  of  the 
country  can  then  be  nothing  injured  by  a  proportion  of  them  being 
induced  by  advantageous  terms  to  yield  military  service  as  well  as 
their  skill ;  but  powerful  inducements  to  good  conduct,  acting  on  a 
numerous  class,  must  benefit  the  community  at  large.  The  opposition 
that  has  on  occasion  been  raised  against  military  labour  is,  in  truth, 
far  more  opposed  to  common  fairness  as  well  as  to  sound  pohtical 
economy,  and  has  in  it  far  more  of  the  spirit  of  dictation,  of  caste,  and 
of  self-seeking.  It  is  an  attempt  on  the  part  of  powerful  sections  to 
prevent  others  from  the  exercise  of  the  same  crafts  and  of  the  like 
abilities :  a  spirit  and  an  attempt  that  ought  to  be  refuted  and  dis- 
countenanced, and  not  yielded  to  or  encoiu*aged. 

Should  it  be  said  on  the  part  of  the  anny  that  its  members  enlist  to 
fight  and  not  to  work,  I  can  have  laboured  to  very  little  purpose  if  I 
have  not  made  it  clear  that  all  my  aims  and  endeavours  are  to  refute  the 
qnrit  of  this  objection ;  that  it  is  my  whole  object  to  enable  the  army 
to  fight  to  better  advantage, — to  increase,  as  I  have  said,  its  fighting 
power  in  respect  both  of  number  and  of  individual  and  personal  efii- 
ciency. 

If  it  be  said  by  any  of  my  military  brethren  that  I  have  sought  to 
add  a  new  and  onerous  duty  an<l  resjwnsibility  to  our  present  labour,  I 
must  not  and  I  do  not  wish  to  deny  it.  Carrying  out  work  through- 
out, from  its  first  design  to  its  iinal  ciunpletion,  is  a  very  diffenMit 
thing  to  supervising  contract  work  with  no  interest  in  the  men  and  no 
responsibility  in  the  work  beyond  that  of  approving  or  condemning 
what  others  have  to  do.  I  have  not  sought  to  make  En<jn»eer  duties 
more  light,  but  to  suggest  a  Constructive  Service  soldierlike,  eflicrient, 
and  complete  for  every  part  of  the  constructive  duties  required  by  the 
army. 

VOL.  VIII.  8 
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Possibly  some  civil  engineers,  all  of  whom  do  not,  I  fear,  diepUy  at 
all  times  the  candour  and  courtesy  towards  their  military  brethren 
which,  I  trust,  they  invariably  receive  themselves  at  their  hands,  may 
be  disposed  to  dispute  the  capabilities  of  the  military  service  to  furnish 
the  requisite  ability  or  the  technical  knowledge.  I  trust  I  have  suffi- 
cicntly  met  this  point  by  that  part*  of  my  paper  which  deals  more 
particularly  with  it,  in  the  system  of  training  and  of  gradual  substita- 
tion  not  to  have  now  to  institute  comparisons,  nor  to  press  the  genial 
quaUfications  of  a  body  to  which  I  have  the  honour  to  belong.  I 
prefer  altogether  to  waive  this  point,  not  caring  to  discuss  it,  becanse 
it  is  not  essential  to  the  subject.  No  one,  I  presume,  will  dispute  that 
a  military  body  may  be  formed  capable  of  doing  all  its  worik:,  even 
were  there  no  such  thing  at  present.  Moreover,  it  must  certainly  be 
conceded  that  this  straining  for  assumed  excessive  technical  attain- 
ment scarcely  seems  to  be  countenanced  by  the  high  authorities  whose 
decision  determines  these  matters,  at  least  as  to  that  part  of  the  duties 
imder  consideration  that  relates  to  maintenance,  and  is  now  done  Irf 
civil  means,  inasmuch  as  precisely  the  same  khid  of  work  whidi,  if 
done  as  an  Engineer  service,  would  be  subject  to  the  technical  skill 
and  complex  machinery  of  that  department,  is  deemed  suffidently  pro* 
vided  for  without  either  one  or  the  other  when  entrusted  to  barrack- 
masters  or  purveyors  instead. 

The  civil  assistants  now  in  employment  may  be  disposed  to  view 
with  little  favour  a  proposition  for  nothing  less  than  the  eventual 
abolition  of  their  order ;  but  all  their  interests,  present  and  prospective, 
are  carefully  preserved  and  their  services  are  retained,  only  they  mb 
placed  to  the  best  advantage.     There  can  be  no  question  as  to  pro- 
curing military  substitutes  in  the  manner  proposed,  for  they  can  be 
obtained  already.     Some  at  least  of  the  existing  military  foremen  of 
works  taken  from  the  Royal  Engineers  are  more  than  ordinarily  effi- 
cient, and  will  bear  comparison  with  any  other  class  most  favourably. 
My  object,  as  I  have  said,  is  not  to  advance  corps  interests  of  any 
kind,  but  to  see  army  constructive  services  effected  in  what  I  beUeve 
the  best  manner  possible.    Just  as  these  can  be  best  performed  by  an 
entirely  military  organisation,  they  would,  so  done,  form  so  excellent 
a  school  of  military  adaptability  and  efficiency  of  all  kinds  and  for  all 
grades,  that  a  twofold  injuiy  is  inflicted  when  they  are  not  so  done, 
and   such   a  school  is  practically  lost.     Certainly  under  a  different 
system  the  talent  that  may  lay  dormant  till  it  die  in  the  corps  to  which 
these  duties  are  deputed  in  whatever  manner  to  be  performed,  might 
be  turned  to  far  better  account ;  but  I  have  not  stopped  short  with 
this  aim.    Could  my  wishes  carry  any  fulfilment  with  them,  they 
would  be  very  earnest  that  the  supply  of  all  the  soldier's  wants  should 
be  deemed  an  essential  and  indispensable  part  of  a  soldier's  duty ;  and 
if  a  better  or  a  worse  decision  than  is  made  in  other  countries  shuts  out 
from  the  hope  of  honour  "and  distinction  by  far  the  greater  proportion, 
if  not  all,  of  those  to  whom  these  duties  are  now  allotted,  a  remedy 
reaching  farther  than  the  disease  itself  would  be,  to  open  the  school 

•  See  Appendix. 
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instead  of  the  preferment,  and  to  train  in  the  school  of  meeting  these 
requirements,  those  who  are  destined  to  command  and  lead  to  victory 
the  masses,  of  whose  wants  we  have  been  treating,  and  whose  work 
they  ought  to  be ;  in  other  words,  the  point  I  seek  to  estabh'sh  is  this^ 
that  its  constructive  services  are  property  the  duty  of  an  army  and  an 
invaluable  militaiy  school 


The  CHAiBKAir :  (Gentlemen,  Colonel  Syng e  hae  not  only  offered  to  aniwer  sny 
queetions  that  may  be  asked  him,  bnt  he  has  inrited  a  canvass  of  his  opimons  i  and 
we  shall  be  very  glad  to  hear  if  any  one  objects  to  or  offers  any  suggestions  on  that 
which  he  has  brought  forward.  I  hope  we  shall  ha?e  the  benefit  of  the  opinions  of 
esperienoed  officers  upon  this  subjeci,  which  is  one  well  worthy  of  consideration. 
Ookmel  Synge  has  modestly  laid  claim  to  no  originality,  but  he  is  the  fljrst  to  offer  a 
solution  of  two  of  the  great  difficulties  of  the  day  with  respect  to  the  army,  namely, 
the  questions  oi  marriage  and  of  limited  serrice.  He  has  shown  us  in  what  manner 
theee  difficulties  can  be  orercome  with  benefit  both  to  the  soldier  and  the  state.  His 
opinions  are  supported  by  the  fact  that  the  pickaxe  as  well  the  sword  hare  been  said 
to  be  the  badge  of  the  Romans'  conquest.  The  greatest  military  power  in  the  world 
employed  their  men  upon  what  we  call  civil  works  in  times  of  peace ;  and  the  con- 
sequenee  was,  that  they  were  sounder,  hardier,  and  healthier  men  in  time  of  war. 
The  latter  portion  of  the  paper  is  so  much  connected  with  the  Enghieer  serrice,  that 
if  there  is  any  officer  of  the  Hoyal  Engineers  present,  I  hope  he  will  say  a&w  words 
upon  the  opinions  of  a  brother  officer. 

Sir  Habbt  Yeritet,  Bart.,  M.P. :  I  came  here  this  eyening  hoping  to  hear  the 
opinions  of  engineer  officers  who  hare  had  the  same  kind  of  experience  that  Colonel 
Syngo  has  had.  For  I  feel  it  to  be  of  great  importance  to  those  who  may  adrocate 
UMb  employment  of  mUitaiy  labour,  that,  when  the  Army  Estimates  come  on  in  the 
House  of  Commons,  they  may  be  able  to  say  they  hare  heard  statements  from  those 
who  hare  tried  the  system,  that  not  only  the  employment  of  military  labour  will  not 
interfere  with  militaiy  duty,  but  that  it  will  render  the  armr  altogether  more 
eflfeient.  I  entertain  no  doiibt  of  that  myself,  and  I  hope  to  hear  military  men 
speak  from  their  own  exx>ericnco  to  the  great  importance  and  ralue  of  so  employing 
soldiers.  One  great  object  of  the  present  day  is  to  render  the  soldier  as  moral  and 
as  good  a  citizen  as  possible.  I  confess  it  is  my  ambition  to  see  the  day  when 
the  return  of  a  soldier  to  his  natiTo  Tillage  will  be  hailed  by  all  the  respectable 
inhabitants  as  an  acquisition ;  when,  instead  of  returning  with  something  of  the 
dtaraoter  that  Colonel  Synge  has  described,  he  shall  return  a  much  better  member 
of  society,  coming  to  practice  in  his  native  Tillage  the  trade  he  has  learned  in  the 
army,  and  able  to  earn  a  respectable  livelihood.  In  this  way  he  will  hold  out  an 
example  to  yotmger  men  that  they  cannot  do  better  than  enter  the  serrice;  in  short, 
holding  out  an  example  which  the  most  respectable  men  in  the  Tillage  will  be 
inclined  to  follow.  I  feel  the  great  importance  of  this,  for  I  heard  it  stated  by  a 
military  man  of  i^rrcat  experience,  a  few  days  ago,  that  the  men  who  are  now  coming 
into  the  army  are  less  respectable  than  they  were  a  number  of  years  ago.  It  is 
owing  to  this,  that  almost  all  occupations  are  so  highly  paid  now,  that  young  men 
find  they  can  do  better  for  tlicmsclyes  than  by  going  mto  the  army.  But  if  by  enter- 
ing the  army,  they  are  taught  some  trade,  their  opinions  would  be  different ;  and  I 
rrally  think  in  this  way  a  higher  class  of  young  men  might  be  induced  to  go  into  the 
serrice.  The  gallant  gentleman  who  has  read  the  paper  did  not  advert  to  the  different 
occupations  in  which  a  soldier's  labour  might  be  employed.  I  recollect  the  laj»t  time 
I  went  over  a  Fronoli  barracks,  tlic  officer  who  went  round  with  mo  took  up  a 
soldier's  shako  and  said,  with  the  exception  of  the  eagle  on  the  shako,  the  whole  of  the 
soldier's  dress  is  made  in  the  barracks.  Accordingly  we  went  into  one  room,  and 
there  we  found  taOors  at  work ;  and  in  another,  shoemakers  ;  in  others,  all  sorts  of 
trad^  and  occupations  going  on ;  and  in  the  lost  which  I  entered,  there  were  a  number 
of  Frenchmen  dancing  and  pirouetting  as  hard  as  over  they  could.  Tliey  were  jumping 
and  performing  all  soHs  of  unties ;  I  could  not  help  thinking  that  I  should  like  tosoo 
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our  fellows  doing  the  same  thing.  I  then  vent  to  stay  with  an  old  friend  of  mine  be* 
longing  to  the  fVench  army,  who  had  40,000  men  under  his  command.  He  said  each 
thirteen  men  had  a  space  jriven  to  them  with  poles  and  rafters,  and  thej  were  allowed 
to  cut  their  turf  corermgs  K»r  their  huts,  and  to  construct  them  as  they  pleased.  Some 
df  them  built  their  huts  upon  two  stories,  and  so  they  had  rather  more  space  for  a 
garden ;  others  built  their  nuts  on  one  story ;  and  in  almost  all  oases  there  were  maps 
and-tiketches  and  all  sorts  of  things  done  by  Ihe  private  soldiers,  with  which  they  had 
ornamented  their  huts.  It  evidently  gave  them  a  great  deal  of  amusement,  and  s  great 
deal  of  very  useful  occupation. .  With  regard  to  we  expense,  I  must  mentioin  whal  I 
quoted  in  the  House  of  Commons.  I  thi^  it  was  Mf^or  Buckley,  the  barraek-mastflr 
at  Chatham,  who  stated  in  his  reply  to  the  queries  put  by  my  honourable  firiend  on  my 
left,  General  Craufurd,  that  when  he  was  in  Jamaica,  about  thirty  years  ago,  he  built  a 
target  which  had  been  constantly  used  ever  since.  That  target  was  found  to  lequiie 
some  repair,  and  the  repair  of  it  alone  was  estimated  at  £200 ;  whereas  all  that  il 
cost  him,  and  all  that  it  cost  the  country,  was  three  dollars  in  the  oonstruotkm.  He 
employed  the  men  under  his  command  in  the  work.  That  shows  how  unportant  it 
is  to  employ  these  soldiers  in  service  of  this  sort.  For  my  part,  I  believe  the  mors 
they  are  employed  the  more  popular  the  service  will  become,  and  the  more  eiBoieiit 
and  the  more  respectable,  and  the  greater  the  advantage  which  will  aoome  to  the 
country  at  large. 

Lord  Bansiagh  :  I  quite  agree  with  the  honourable  gentleman  idio  has  just 
spoken,  and  I  must  say  he  has  aidded  one  word  that  is  the  most  impori«nt  we  bars 
h^  to-night.  That  word  is  *'  trade.''  If  we  could  introduce  the  system  in  motios 
in  the  French  army,  and  make  every  man  learn  a  trade,  it  would  be  a  great  oendlt. 
But  I  cannot  agree  with  what  has  fallen  from  the  gallant  lecturer,  that  there  is  ths 
slightest  chance  of  soldiers  being  employed  on  what  he  calls  militair  works.  I  will 
ask  him  to  illustrate  more  than  he  has  done  what  he  means  by  miJutaxy  woikB.  I 
would  put  it  to  him  in  this  way :  What  are  those  military  works  that  he  contemplates, 
and  how  are  the  men  to  set  about  them  P  I  do  not  mean  the  mere  digging  of 
trenches,  and  tiirowing  up  earthworks  for  batteries.  He  goes  beyond  that.^I  would 
ask  him  how  he  would  employ  a  regiment  of  Q-uards,  and  how  he  would  employ  a 
regiment  of  the  line  quartered,  say,  at  Portsmouth  ? 

Major  Lbahy,  B.B. :  I  rise  wiui  very  great  deference  to  observe  that  the  question 
has  not  escaped  the  attention  of  the  authorities.  At  the  present  moment,  there  are 
extensive  military  works  being  carried  on  exclusively  by  military  labour.  I  aUuds 
to  the  new  fortifications ;  they  are  being  carried  on  under  circumstances  which  when 
the  proper  time  arrives,  will  enable  the  country  to  determine  the  value  of  that  kind 
of  labour.  Under  the  suggestion  of  Sir  John  Burgoyne,  with  the  approval  of  the 
Secretary  of  State  for  War,  and  with  the  encouragement  of  the  Commander-in  Okad, 
some  of  the  military  works  at  Dover  and  at  Portland,  are  being  carried  on  exclusively 
by  military  labour  at  the  present  time.  A  large  work  of  me  estimated  value  of 
£80,000  was  commenced  by  contract  labour.  Circumstances  arose  which  rendered 
it  necessary  to  terminate  that  contract ;  the  whole  of  the  plant  was  taken  over,  and 
the  department  set  to  work  on  their  own  account.  At  the  present  time  there  are 
two  companies  of  Engineers  and  a  company  of  the  line  employed  in  carrying  out 
about  three-fourths  of  this  work ;  and— I  cannot  speak  exactly  to  the  figures — a  veiy 
large  saving  is  being  effected  in  consequence,  in  a  similar  manner,  at  another 
station,  a  company  of  Engineers,  assisted  by  the  Boyal  Artillery,  and  by  the  Line, 
have  been  employed  carrying  into  completion  a  work  which  was  commenced  by 
civil  labour.  An  exact  record  is  kept,  and  it  shows  tliat  a  considerable  saving  has 
been  effected,  owing  to  the  fact  that  military  labour  is  paid  at  a  less  rate  than  civil 
labour.  I  have  no  doubt  these  f-icts  will  be  brought  under  notice  at  the  proper  time  i 
but  I  mention  them  now,  in  order  that  the  meeting  may  not  suppose  that  the 
question  has  escaped  attention. 

M«or  EwABT,  B.E. :  It  is  well  that  an  explanation  should  be  made  with  regard  to 
what  has  fallen  from  Sir  Harry  Yemey,  and  relative  to  the  comparisons  which  have 
been  drawn,  and  which  are  constantly  being  drawn  between  the  French  service  and  our 
service,  in  respect  to  the  question  under  consideration  to-night.  It  must  be  recol- 
lected that  the  French  service  is  dependent  upon  conscription ;  the  consequence  if| 
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that  yoo  get  into  the  serrioe  a  rerj  different  class  of  men  from  what  jou  do  in  this 
eoontiy.  In  this  oonntiy  we  have  to  go  into  the  hihour  market,  and  to  raise  our  men 
hj  mcmer.  It  is  a  matter  of  poimds,  shiUings,  and  pence.  In  France  they  draw 
men  of  all  daases,  and  they  accordingly  get  into  the  nuiks  carpenters,  tailors,  brick- 
layen,  shoemakers,  and  tradesmen  who  have  been  apprenticed  Defore  they  come  into 
the  aenrice.  The  great  difficulty  with  us  is  to  induce  men  of  this  dass  to  come  into 
tiie  ranks.  Taking  an  ordinary  regiment,  you  find  a  Terr  small  proportion  of  what 
yon  call  tradesmen.  In  recruiting  for  the  Engineers,  altaough  we  get  a  certain  pro- 
poiiion  of  steady  tradesmen,  yet  we  get  a  large  proportion  of  unsteady  tradesmen. 
That  is  another  difficidty  we  naye  to  contend  with  m  our  serrioe.  If  you  employ 
man  upon  military  works,  you  may  haye  men  who  are  yery  good  carpenters  and  yery 
good  bricklayers,  but  you  find  many  of  them  are  drunkards,  and  you  are  obliged  to 
•end  them  back  to  tneir  ordinary  duty — ^you  cannot  continue  to  empby  them. 
These  are  circumstances  that  ought  not  to  be  lost  sight  of  in  comparing  our  serrioe 
with  the  French.  The  question  of  the  great  expense  of  the  TCng^i*^  soldier  com- 
pared with  the  expense  of  the  French  soldier  was  under  discussion  in  the  House  of 
Commons  the  other  night.  All  that  is  dependent  upon  this  consideration,  that  you 
find  in  the  French  senrice  tradesmen  of  all  kinds  who  may  be  employed  at  a  yery 
nnall  remuneration.  That  cannot  be  done  in  our  sendee,  for  the  reasons  I  haye 
stated.  With  regard  to  the  subject  of  extending  militanr  superintendence,  which 
has  been  mentioned  to-night,  I  think  the  system  in  the  Yrencb.  senrice  of  corps^ie' 
gimie  answers  extremely  well,  and  I  know  no  reason  why  it  may  not  be  extended  in 
our  senioe.  Within  the  last  two  or  three  years  we  haye  introduced  a  class  of 
militaiy  foremen,  taken  from  the  non-commissioned  officers  of  the  Royal  Engineers, 
who  are  doing  the  work  which  is  done  in  France  by  the  corpM-de-ginie^  and  are 
doing  it  yery  welL  In  the  French  senrice  they  are  substituted  for  ci?il  clerks  of 
works.  A  material  improyement  is  going  on  in  our  army,  as  is  shown  by  the  worjks 
now  being  carried  on.  I  may  mention  my  own  experience.  I  haye  had  experience 
in  the  employment  of  troops  in  the  colonies,  in  the  camp,  and  in  the  field :  and  I 
have  oamed  on  the  whole  repairs  of  a  camp  in  this  country  by  military  labour. 

The  Chatbhaw  :  I  don't  know  whether  Colonel  Synge  adyerted  to  the  quality  of 
tho  soldier  with  respect  to  saying.  I  think  if  the  sayinss  bank  returns  were  referred 
to,  it  would  be  seen  that  our  soldiers  upon  the  yery  limited  amount  of  pay  which 
th^  receiye  are  generally  speaking  more  a  saying  class  than  the  artisan  who  is  in 
the  receipt  of  yery  high  wages.  It  is  proyed  by  the  Sayings  Bank  returns  that  our 
soldiers  actually  do  lay  by  more  money  in  proportion  to  their  limited  pa^,  than  the 
artisan  does  out  of  his  highly  paid  labour.  As  the  adyantage  of  industrial  emploj^- 
mont  has  been  adyerted  to,  I  am  induced  to  say  from  my  own  experience  tnat  it 
produces  a  yery  beneficial  effect.  My  own  experience  is  on  a  small  scale,  being 
nmitod  to  the  staff  of  a  militia  regiment.  The  men  are  all  empbyed,  and  Uiey  are 
all  the  hi^pier  for  being  so.  There  are  a  number  of  useful  trades  carried  on  in  the 
vqgimeot,  to  such  an  extent  that  the  whole  of  my  clothing  store  has  been  filled  up 
by  my  own  men.  The  consequence  is,  that  what  was  estimated  at  a  fery  high  rate 
has  been  done  at  a  yery  small  one ;  and  the  men,  who  would  otherwise  haye  been  in 
the  neiffhbouiingpublic-houses  with  nothing  to  do,  are  as  happy  as  if  they  were  all 
in  one  family.  There  is  not  only  something  to  giyc  them  constant  occupation,  but 
there  is  something  to  take  pride  in ;  they  take  a  pride  in  all  these  works,  as  much 
as  if  they  really  Iwlonged  to  themselyes.  The  tnule  of  book-binding  is  one  that  has 
cnated  so  much  interost,  when  some  noyelty  happens  to  be  introduced,  such  as  a 
photograph  book  of  a  new  description,  that  I  haye  really  had  a  greater  demand  upon 
my  men  in  the  book-binding  department  than  they  could  comply  with.  lliis, 
I  think,  proyes  that  we  shall  meet  with  success  if  we  giye  encouragement  to 
industrial  occupations. 

Lord  RijrBLAon :  That  is  not  military  labour. 

The  CHiniMAX :  That  is  quite  true.  Cobnel  Synge  will  now  be  kind  enough  to 
answer  your  objections. 

Colonel  STves :  May  I  ask  if  any  ffcntleman  will  speak  upon  the  financial  aspect 
of  the  question.  Some  elements  of  that  kind  haye  not  been  noticed,  and  there  are 
gentleinen  present  perfectly  competent  to  speak  on  matters  of  finance. 
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Sir  Hany  Vebkby  :  I  maj  take  the  liberty  of  stating  for  tlie  information  of  gentle- 
men, that  only  two  days  ago  I  waited  upon  the  Secretary  of  State  for  War,  in  order 
to  arrange  with  him  a  Betum  to  be  moved  for  in  the  House  of  Commons,  to  obtain 
the  very  information  which  has  been  referred  to ;  namely,  the  number  of  men  who 
had  learned  trades  previous  to  enlisting,  and  the  number  who  have  been  employed 
in  their  trades  since  th^  hare  enlisted. 

Lieutenant-G^eral  CJbautitbd  :  I  think  there  can  be  no  question  that  the  employ- 
ment of  soldiers  of  the  line  on  military  works  is  perfectly  feasible,  and  not  open  to  any 
objection  whatever.  I  was  stationea  at  Dover  for  a  considerable  period.  One  of 
the  regiments  of  the  line  was  emplpved  in  works  of  construction  there,  and  I  heard 
from  the  officer  commanding  them  that  they  were  men  from  the  mining  districts,  and 
that  they  made  themselves  particularly  usoflil.  With  regard  to  tno  proposal  of 
Colonel  Synge,  that  the  men  should  be  encouraged  to  marry,  I  must  say  Uiat  I  difTer 
frx>m  him  with  respect  to  that.  I  do  not  think  it  would  bo  desirable  to  increase  the 
number  of  nuinied  men  in  the  army.  Still,  I  have  no  doubt  when  a  man  makes  a 
good  marriage,  it  improves  his  character  very  much.  We  shall  never  have  in  the 
English  army  men  already  instructed  in  trades ;  but  we  may  induce  young  men,  who 
aspire  to  improve  their  curcumstances,  to  enlist  into  the  army  in  the  hope  oi  being 
instructed  in  a  trade  after  they  have  enlisted,  so  that  they  may  be  able  to  get  their 
livelihood  by  it  after  their  term  of  service  has  expired.  They  will  return  to  their 
communities  with  their  characters  raised,  possessed  of  the  means  of  earning  a 
respectable  livUhood,  and  they  will  thus  be  objects  of  congratulation  to  tho  commu* 
nities  from  which  they  have  sprung.  If  very  young  men  enlist,  tho  term  of  ten 
years  will  be  a  time  of  probation  to  them ;  they  may  be  instructed  in  trade  and  may 
save  money ;  and  when  they  return  to  dvil  life  they  will  still  bo  youpg  men,  and 
can  marry  then,  with  much  greater  advantage  to  themselves  than  if  they  were  to 
marrv  while  in  the  army.  For  my  part,  I  should  be  sorry  to  look  to  the  promotion 
of  military  works  by  the  soldier,  with  the  view  to  increase  the  number  of  married 
men  in  the  army. 

Major  EwABT :  I  am  afraid  the  difficulty  we  find  now  in  one  respect  will  be 
increased.  If  they  are  taught  these  trades,  the  difficulty  will  be  to  get  the  men  to 
renew  their  enlistment.  It  is  dear  wo  shall  want  to  hold  out  greater  inducements 
to  get  them  to  remain. 

Major  Lbaht  :  It  may  be  interesting  to  observe  that  in  tho  Belgian  army  the 
soldiers  are  enlisted  for  two  years  only.  A  large  section  of  the  works  at  Antwerp 
have,  however,  been  carried  on  by  military  labourers ;  and  those  military  labouren 
have  not  enlisted  as  trained  artificers.  Thcv  have  not  only  been  employed  on  the 
works,  but  durine  the  winter  season  they  have  been  taught  trades  which  in  the 
summer  season  they  have  carried  out  in  practice.  So  that  in  our  service,  with 
the  encouragement  which  tho  employment  of  military  labour  now  receives  from  the 
autliorities,  I  apprehend  there  will  be  no  difficulty  in  extending  tlic  system  much 
more  than  has  hitherto  been  the  case.  As  a  means  of  carrying  it  out,  I  quite 
concur  with  Colonel  Synge,  that  military  superintendence  is  essential  to  tho  employ- 
ment of  military  men. 

Colonel  Stnge  :  I  have  been  unexpectedly  gratified  with  the  discussion.  There 
arc  several  points  that  have  not  been  discussed  that  I  wish  just  briefly  to  recall  to 
your  attention,  because  I  am  disappointed  at  their  not  gaining  more  attention.  One 
is  the  financial  aspect  of  the  question;  and  the  other,  that  which  has  been  so 
forcibly  pointed  out  vrith  reference  to  marriage.  With  regard  to  the  financial 
question,  what  I  want  to  impress  upon  you  is  this,  that  by  the  course  which  I  pro- 
pose, we  can  relieve  the  Quartermaster-General's  department  of  many  of  tho  finan- 
cial difficulties  which  arise,  I  believe,  in  consequence  of  tho  present  system  of  carry- 
ing out  military  works.  Upon  the  question  of  marriage,  I  may  shortly  say  that  for 
many  years  I  had  been  convinced  of  the  soundness  of  my  views  in  everj'  other 
respect :  but  I  never  ventured  to  bring  them  forward,  nor  did  I  ever  see  the  com- 
pletion of  them,  until  a  casual  remark  was  made  to  me  with  respect  to  the  question 
of  marriage.  I  must  say  that  up  to  that  time  my  own  prejudices,  my  own  views  of 
the  matt^,  were  completely  against  marriage.  1  founa  everything  else  clear;  but 
then  the  question  arose,  "  What  is  tho  man  to  do  with  hi^  money  P"  and  I  thought 
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il  would  onlj  incroMe  existing  evils.    I  went  into  the  subject .  in  conjunction  with. 
thoae  deeply  interettod  in  the  unproTcmcut  of  the  married  soldier's  position,  and  in 
all  the  curoumstances  oonnectod  with  it ;  and  it  then  appeared  to  mc  tliat  a  wider 
permisaion  to  enter  upon  marriage  offered  a  complete  solution  of  the  diilicultj.    I 
maj  say,  it  is  the  keystone  of  the  arch.    Another  point  necessary  for  the  complete 
cohiwion  of  all  these  several  parts  in  practice,  is  the  training  of  the  officers.     What 
OMi  illnatrate  the  usefulness  of  training,  through  the  execution  of  the  works  wliich 
you  require  for  the  army  at  all  times,  for  a  body  prepared  for  service  in  the  field, 
more  strongly  than  the  absolute  necessity  for  there  being  such  a  body  ?    How  are 
you  to  train  it  better,  and  at  less  direct  cost,  than  in  the  constant  and  complete  pro- 
Tision  of  the  wants  of  the  army  ?    What  can  show  more  strongly  the  incompletcnctis 
of  the  present  system  than  the  fact,  that  a  vast  proportion  of  the  body  now  so  trained 
If  not  available  for  military  service  ?    What  I  particularly  want  to  bring  forward  is, 
that  constructive  duties  ought  to  be  the  training  school  of  those  who  are  the  fighting 
men.    That  this  is  consistent  in  principle,  and  cheap  in  practice.    The  noble  lord 
near  me  has  asked,  What  arc  the  works  which  you  wish  to  put  them  upon,  and  how 
if  the  work  to  be  done  ?    I  maintain  that  everytlung  that  is  required  by  an  army, 
whether  for  its  maintenance  or  for  its  duties,  is  a  military  work,  and  should  bo 
attained  and  carried  out  by  the  men  who  fight.    The  soldier  may  be  likened  to 
•omething  like  a  snail ;  he  should  cany  his  house  about  on  his  back.    Under  his 
neat  coat  he  carries  his  knapsack,  and  in  that  knapsack  is  every  thine  he  wants. 
Now,  as  far  as  possible,  I  would  have  each  man  comprise  within  himself  the  abUitv 
to  supply  all  his  wants,  and  to  perform  ell  his  duties,  so  tliat  if  you  took  the  indi- 
vidual soldier,  a  unit  as  he  stands,  you  should  not  only  have  a  man  who  is  to  be  shot 
at»  but  rather  one  who  is  superior  to  others,  and  able  himself  to  supply  all  he  wants 
a*  he  goes  along.    Then  you  have  a  real  soldier.    And  I  believe  ten  such  soldiers 
would  be  worth  twenty  tliat  could  not.    That  is  mv  opinion  of  a  soldier.    It  has 
been  said  that  victory  hangs  on  the  side  of  large  battalions.    I  say,  rather,  that 
TictoiT  attends  Hrong  battalions ;  efficiency,  and  not  mere  number.    So  that  I  mean 
by  muitaiy  works,  eveijthing  a  soldier  wants,  everything  that  is  rendered  ueeetwary 
by  his  business ;  all  this  should  be  met  by  one  who  is  a  soldier.  *  The  sulgcct  hangs 
together.     If  you  want  to  have  efiicient  men  who  can  meet  all  that  you  require  of  a 
fighting  man,  train  them  and  employ  tliem  in  tho  doily  meeting  ot*  these  require- 
mentf,  whether  in  time  of  peace  or  in  time  of  war,  and  you  will  have  it :  and  do  nut 
go  to  an  enormous  expenditure  for  extraneous  things,  when  a  svstem  of  simplicity 
will  meet  it  all.    The  War-Office  expenses  have  increased  33  per  cent,  in  two  yeare, 
probably  in  a  measure  owing  to  the  Indian  amalgamation ;  but  it  is  a  very  largo 
expenditure,  equal,  as  I  have  stated,  in  clerks  alone,  to  42  companies  (4  baMolions)  of 
fignting  men.     I  hold  in  my  hand  a  letter,  which  I  received  from  a  pcraon  -vvell- 
qualifiea  to  speak  upon  what  he  writes  about,  who  adds  his  testimony  to  wlint  lias 
urcmdy  been  justified  by  other  speakers,  that  where*  non-commissioned  oflicers  super- 
intend the  works,  and  soldiers  execute  the  works,  tlic  result  to  th(>  country  is  very 
favourable,  and  causes  a  large  saving,  and  he  sums  up  the  whole  mutter  in  this  wuv  : — 
**  There  is  no  doubt  tliat  our  army  might  be  profitably  employed  in  many  wayn  with 
great  advantage  io  the  country."     I  have  letters  also  from  offieers  who  have  lH^en 
employed  in  mis  manner  almost  on  active  service,  to  tho  effect  that  they  have  {xt- 
formed  works  in  Canada  at  one-fifth  the  expense  that  they  would  otherwise  have 
oost.    I  have  known  of  cases  where  the  saving  on  an  annual  sum  amounted  to  one-half. 
At  for  increasing  the  proportion  of  married  men,  I  do  not  think  it  will  have  tliat 
effect  in  the  existing  numbers.     My  pro^Msal  includes  an  increase  of  the  combatant 
foroe  equal  to  the  number  wanted  for  militaiy  works ;  and  though  I  wish  to  increase 
the  privilege  of  marriage  vcr^'  largely,  yet  to  give  an  opportunity  to  a  man  to  marry 
at  his  own  expense,  is  a  very  different  thing  from  throwing  all  the  exix^n.^es  on  tho 
Quartermaster-General's  department.     I   concur  in   the   difficulty   that   lian    been 
brought  forward  with  regard  t<»  tradcB.     I  did  not  sjx'ak  of  trade  being  an  advantap) 
to  soldiers  as  civilians ;  it  is  not  my  view  to  bring  a  man  into  the  urniy,  and  tinieh 
Kim  %  trade,  that  he  might  then  go  out  of  tlio  aniiy  uguin.    That  wu^  not  my  view. 
Probably  the  Uouse  of  Common h  would  veto  a  pro^nisal  for  money  to  teach  men  a 
trade  to  bo  carried  on  in  civil  life  ;  but  my  point  is  this,  that  by  tho  present  system 
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we  are  positiyclj  prohibiting  men  from  the  pcrformonoe  of  their  proper  dnttes  in 
their  own  business.    A  remark  has  been  made  on  the  difference  between  the  Frendi 
and  English  armies.    But  it  does  not  apply  exactly  to  the  subject  in  hand.     I  have 
not  referred  to  the  French  army,  because  comparison  with  the  French  anny  would 
not  apply ;  but  I  know  another  instance,  that  rather  corroborates  the  statement  thai 
has  been  made  with  reference  to  the  works  at  Antwerp.    I  hare  known,  not  scddierB, 
but  I  have  seen  some  two  thousand  and  odd  boys  and  men  brought  into  priBon  at 
the  time  the  system  which  drove  men  mad,  of  solitary  and  waste  labour,  WM  in  com- 
petition with  the  natural  way  of  dealing  with  that  question,  namely  patting  men  to 
work.    This  latter  course  was  Uien  attended  with  a  great  deal  of  difficulty.    Ibere 
was  a  great  deal  of  difficulty,  in  a  case  in  which  I  know  the  (acts  myseif,  in  contend- 
ing with  the  prison  authorities  who  were  entirely  against  employment  <m  worts. 
But  there  was  an  arrangement  made  that  gave  a  man  a  little  more  to  eat.    Tliey 
were  not  at  that  time  fed  up  to  the  masthead  and  made  riotous,  as  they  have  been 
since.     They  were  really  well  nigh  starred,  and  these  men  were  induced  by  the 
stimulus  of  a  little  more  food  to  apply  their  latent  skill.    The  late  Lord  Baglaa  ma 
at  the  time  about  to  go  to  the  Crunea ;  and  Sir  James  Qraham  perfonnM  in  hit 
place  a  tour  of  inspection.    He  was  struck  by  the  excellence  of  the  work  peiformed, 
after  a  rery  short  time  of  training,  by  men  and  boys  who  a  little  while  before  had 
been  Irish  pickpockets,  or  criminals  of  a  still  lower  grade.    The  old  work  had  been 
justly  considered  model  work  as  performed  by  contract,  but  that  done  by  the  eoo- 
victs  wus  as  good.    These  were  not  soldiers  who  were  taught  to  do  the  work  ;  th^ 
were  i  imply  Irish   pickpockets,  whom  the  convict  authorities  of  the  day,  more- 
over, drafted  off  to  other  places  as  fast  as  they  could.    That  shows  strongly  that  a 
soldier  could  do  far  less  difficult  work  to  great  advantage,  if  he  had  a  chance, 
although,  happily,  no  conscription  gives  us  a  compulsory  admixture  of  skilled  men 
in  our  army.    The  substance  of  what  I  contend  for  is,  that  there  aro  certain  thing! 
wliich  a  soldier  needs,  which  are  not  now  put  upon  liimself  to  meet,  and  that  thef 
ought  to  be  imposed  upon  him ;  and  tlmt  doing  so  would  benefit  the  eoldier,  fha 
officer,  and  the  countr}',  and  in  every  possible  aspect  would  be  a  benefit    The  lihtAo 
coheres ;  turn  it  in  what  way  you  may,  it  presents  some  advantageous  feature,  whiht 
the  proposal  is  as  simple  as  can  be. 

The  Chairman  :  I  am  sure  I  shall  be  only  expressing  the  opinion  of  the  meeting 
if  I  convey  your  thanks  to  Colonel  Synge  for  the  interesting  lecture  we  have  heard. 
We  are  the  more  indebted  to  him,  because  the  lecture  has  given  rise  to  a  very 
interesting  discussion ;  and  I  think  we  ought  to  include  in  our  thanks  those  gentle- 
men who  have  kindly  taken  part  in  the  debate. 


.'VPPENDIX  A. 


Such,  accordingly,  ai)i)ears  to  be  tlie  principle  of  the  existing  orgaui- 
sation.  In  the  regulations  furnished  for  the  guidance  of  the  corps  in 
the  performance  of  the  duties  allotted  to  them,  it  is  laid  down  that 
"  the  direcjtion,  control,  and  responsibility  is  in  the  commanding  engi- 
neer," and  he  is  enjoined  so  to  carry  on  the  duty  that  "  the  whole 
distribution  and  detail  of  the  execution  of  every  service  is  to  be 
conducted  "  under  his  own  directicm,  with  the  direct  object  (which  is  ex- 
l)ressly  stat^.'d  to  be  that  of  every  regulation  in  the  routine  and  detail 
of  duty)  "that  the  junior  oflicers  may  have  every  opportunity  of  being 
fully  instructed  so  that  they  may  become  competent  to  discharge  the 
important  duties  of  commanding  engineer  when  that  situation  shall 
devolve  uix)n  them," 
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It  is  added  that  observance  of  the  rules  laid  down  will  ensure  that 
tiie  younger  ofiScers  become  "conversant  with  every  part  of  the 
service  in  which  they  are  employed,  from  the  formation  of  the  design 
and  estimate  to  the  final  completion  and  measurement." 

So  far  there  is  no  mention  of  nor  reference  to  civil  assistants.  They 
are  named  for  the  first  time  in  immediate  connection  with  the  par- 
ticular duties  of  the  junior  officers,  and  consist  of  clerks  and  foremen 
of  works  and  of  clerks.  More  recently  the  foremen  of  works  have 
been  amalgamated  with  the  clerks  of  works,  so  that  whenever  mention 
of  them  occurs,  the  present  reading  would  be  a  senior  and  junior 
derk  of  works. 

The  position  and  duties  of,  and  the  qualifications  which  these  dvil 
assistants  are  required  to  possess,  are  severally  defined  as  follows : 

Clerks  of  works  have,  "  next  to  the  engineer  officers^  "  the  control  of 
the  execution  of  all  works  and  repairs,"  "  and  in  the  absence  of  officers 
at  a  station,  become  responsible  for  the  due  execution  of  all  works." 

All  me&urements  of  work,  and  all  receipts  of  material,  are  to  be 
attended  by  an  officer  of  engineers,  a  clerk,  and  foreman  of  works. 
The  two  former  are  required  to  keep  their  respective  measuring  books, 
in  which  each  is  to  make  his  separate  computations. 

This  summary,  taken  from  the  official  rules,  shows  the  office  of 
derk  of  works  to  be  subordinate  and  supplemental  to  that  of  the  com- 
batant officer  of  Royal  Engineers,  to  be  held  by  one  intended  to  act  in 
the  dearth  of  officers,  competent  to  perform  minor  but  still  responsible 
duties  requiring  technical  attainments,  and  to  have  been  resorted  to 
as  an  agency  less  costly  and  more  easily  to  be  procured  than  the 
military  officer  of  higher  and  more  special  attainments. 

The  organised  system  is,  moreover,  evidently  intended  to  afford  a 
reciprocal  check  throughout  the  whole  working  and  detail.  This  is, 
no  (toubt,  a  sound  and  practical  principle,  but  it  is  of  no  value  unless  it 
be  applied  in  practice ;  nor  does  it  appear  necessary  to  resort  to  a 
complex  or  a  civil  agency  in  order  to  attain  its  adoption.  Matters 
militarily  organised  are  invariably  checked,  but  it  is  by  a  board  of 
officers,  by  the  association  together  in  specified  duties  of  different 
ranks,  or  of  different  corps,  or  of  different  branches  of  the  service. 
Civil  agency  is  not  necessary  to  this  end. 

In  practice,  however,  the  check  is  usually  wanting.  The  officer  of 
Engineers  is  often  "  absent  at  the  station,"  that  is,  is  not  available  in 
sufficient  numbers  to  perform  his  allotted  share  in  the  system  of  regu- 
lated check,  so  that,  be  the  result  ever  so  innocuous,  the  clerk  of  works 
is  generally  unchecked.  The  employe  actually  made  use  of  is  the  one 
who,  of  the  two,  is  at  the  least  the  more  open  to  the  force  of  any 
temptation  that  may  exist.  This  may  be  wholly  unattended  witn 
evil ;  but  if  it  be,  it  forcibly  determines  that  the  extent  of  the  intended 
check  is  not  necessary  as  well  as  not  attained. 

The  qualifications  prescribed  for  a  clerk  of  works  are  "  the  strictest 
integrity,  activity,  and  attention,  and  a  full  acquaintance  with  design- 
ing, building,  artificer's  work,  and  the  qualities  of  building  materials  of 
every  descnption.  He  should  be  competent  to  draw  with  neatness 
and  accuracy  plans,  sections,  and  elevations,  and  be  qualified  to  give 


268  THB  CONSTBUCTITE  8EBYI0B  OF  THB   ABKT^ 

detailed  working  plans  for  the  different  parts  of  a  building ;  he  most 
understand  thoroughly  how  to  estimate  and  measure  work  of  all  kinds, 
be  acquainted  with  book-keeping,  and  write  a  good  hand." 

These  qualifications  form,  to  the  extent  at  which  they  aim,  good 
and  varied  acquirements.  If  united  in  a  high  degree,  they  form 
valuable  professional  attainments ;  but  this  summary,  which  may  be 
taken  as  the  standard  or  ideal  of  a  clerk  of  works,  does  not  contain 
anything  at  variance  with  military  service.  Integrity,  activity,  and 
attention  are  necessary  to  the  performance  of  all  duty,  but  they  are 
emphaticaUy  military  quahties,  and  they  are  to  be  found  as  con- 
spicuously in  the  higher  ranks  of  non-commissioned  officers  of  Royal 
Engineers  as  anywhere  else.  Full  acquaiatauce  with  designing  ought 
to  be  the  necessary  qualification  of  an  officer  of  Engineers,  and  fonns, 
as  has  been  seen,  the  whole  or  main  object  of  his  training  in  the 
routine  of  professional  duty.  So  also  with  regard  to  the  principles 
and  practice  of  building,  and  a  general  acquaintance  with  the  qualities 
of  building  materials  and  the  higher  descriptions  of  drawilig.  That 
full  knowledge  of  the  minute  details  of  building,  and  of  artificers' 
work,  and  that  intimate  acquaintance  with  the  various  materials  em- 
ployed, which  are  essential  to  the  perfect  execution  of  work,  can  never, 
as  a  rule,  be  so  thoroughly  concentrated  in  any  one  class  as  they  will  be 
separately  possessed  by  master  tradesmen  in  the  several  branches  that 
enter  into  the  requirements  of  military  service,  and  the  position  of  a 
master  tradesman  of  very  high  qualifications  is  entirelv  consistent 
with  that  of  a  non-commissioned  officer  of  the  higher  grades. 

Clerks,  according  to  the  regulations,  are  to  be  between  twenty  and 
forty  years  of  age,  to  possess  respectability  of  character,  to  write 
clearly,  l(?gibly,  and  quickly,  with  coiTcct  spelling  and  grammar,  and 
to  have  a  perfect  knowledge  of  the  first  four  rules  of  arithmetic,  of 
Reduction,  and  the  Rule  of  Three,  of  Vulgar  and  Decimal  Fractions, 
and  of  Duodecimals.  As  to  office  work,  they  are  to  assist  the  clerks  of 
works,  whose  time  is  to  be  rendered  as  available  as  possible  for  out- 
door duty. 

The  correspondence  of  a  large  office,  if  that  correspondence  be 
nocessarily  large,  or  if  the  duties  be  confidential  or  important,  ought 
to  be  under  the  charge  of  an  officer ;  but  if  it  consist  only  of  the 
minor  duties  of  clerks,  or  of  what  the  Regulations  term  "mere  office 
work,'*  these  duties  clearly  fall  within  the  capacity  of  many  non-commis- 
sioned officers,  or  even  of  men  in  the  ranks. 

So  far  as  this  civil  element  may  have  been  resorted  to  from  motives 
of  economy,  it  can  scarcely  be  said  to  have  been  eminently  successful 
Its  cost  is  by  no  means  insignificant.  By  reference  to  the  army 
estimates  1864-5,  it  apj)ear8  that  there  are  li)  clerks  of  works,  83 
clerks,  DO  temporary'  foremen  of  works,  &c.,  representing,  with  .the 
various  allowances,  altogether  an  expenditure  of  about  £74,183,  besides 
rations  equivalent  to  those  of  upwards  of  100  men.  An  expenditure  as 
nearly  as  possible  three-fourtlis  tlie  amount  voted  for  the  whole  existing 
companies  of  Royal  Engineers,  and  which,  with  the  additional  sum  of 
£3,394,  expenses  in  the  office  of  the  Director  of  Works  for  surveyors, 
draftsmen,  and  clerks,  amounts  to  upwards  of  8  per  cent,  on  the  whole 
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votes  for  works  and  buildings  for  subsidiary  and  subordinate  assist- 
ance, exclusive  moreover  of  the  proportion  of  the  £125,055  for  clerks 
in  the  War  Office  that  may  be  employed  on  duties  arising  from  the 
same  votes,  which  amount  for  clerks  only  in  the  War  Office  is  some 
£15,000  a  year  more  than  the  cost  of  the  40  companies  of  engmeers, 
and  exactly  one-sixth  the  entire  expense  for  works  and  buildings  of  the 
whole  imperial  service  at  home  ana  abroad. 

Thus  the  regular  employment  of  the  officer  of  engyieers,  though 
carried  on  in  all  parts  of  the  empire,  brings  hhn,  unless  he  be  attached 
to  the  little  body  of  soldiers  incorporated  under  the  same  name,  every- 
where alike  into  a  round  of  duties,  in  the  conduct  of  which  he  is  asso- 
ciated with  civil  assistants,  civil  contractors,  and  civil  labourers,  in 
short,  exclusively  with  civil  life.  He  forms  the  sole,  and  he  is  often 
deemed  the  anomalous  miUtary,  element  of  the  life  that  surrounds  him. 
Even  if  taste,  liking,  and  zeal  could  in  every  instance  rise  sunerior  to 
life-long  habit,  rule  and  circumstance,  still  it  is  obvious  that  the  officer 
of  engineers  is  in  general  placed  at  a  disadvantage  as  impolitic  as 
unfair  as  to  the  acquirement  or  practice  of  military  aptitude  and  habit. 

Impolitic,  because  his  miUtartj  service  is  the  essential  object  of  his  profeS' 
skmal  attainments.  He  is  liable  to  be  summoned  at  any  moment  to 
daties  that  a  soldier,  animated  by  a  soldier's  spirit,  only  can  perform. 
lie  may  suddenly  be  called  to  be  concerned  in,  or  perhaps  to  conduct, 
the  operations  on  which  the  safety  of  a  fortress,  the  success  of  an 
cxpeaiti(m,  or  of  a  siege  may  wholly  or  in  part  doixjnd.  Unjust,  because 
he  is  debarred  from  the  attainment  and  practice  of  those  qualifications 
that  would  enlarge  his  capacity  for  service,  and  from  cultivating  that 
aptitude  and  taste  which  most  pmbably  Ic^d  him  to  enter  upon  a  military 
life.  The  fulfilment  of  such  aspirations  he  must,  under  present  condi- 
tions, in  general  for  ever  forego. 

In  practice  the  extensive  cnii>loyment  of  civil  agency  is,  however, 
productive  of  an  injury  more  serious  than  any  merely  personal  hardship 
or  injustice. 

The  primar}'  ami  of  the  whole  detail  of  the  routine  of  duty  is  declared 
to  be  the  training  of  the  officer  of  engineers  so  that  he  shall,'  through 

SenK)nal  and  exj)erimental  conv(»rsancy  with  every  branch  of  that 
etail,  become  jKirfectly  fitted  for  the  post  of  commanding  enghieer  by 
the  time  he  shall  attain  that  position.  Very  fre(iuently  the  junior  officer 
is  not  under  this  immediate  guidance  and  sui>ervision  by  his  command- 
ing or  senior  officer,  but  is  often  called  ufxm  to  furnish,  as  best  he 
may,  designs,  plans  and  estimates  for  various  ser\'ices,  and  is 
ostensibly  required  to  employ  a  degree  of  knowledge  which  his 
limited  experience  renders  it,  in  fact,  hnpossible  he  should  possess ; 
whilst,  at  the  same  time,  the  actual  definition  and  subdivision  of  duties, 
laid  down  by  authority,  often  puts  it  out  of  the  j>ower  of  his  com- 
manding officer  to  interfere  at  all  with  these  duties  in  the  course  of 
their  preparation,  after  he  may  have  furnished  his  general  instruc- 
tions, until  they  are  submitted  to  hun  hi  a  state  of  commrative  or 
absolute  completion.*     The  conimanduig  officer  can  then  only  transmit 

*  XUi«  in  almoft  invariably  the  casi^  at  outpoHt  statioiiB  whcro  there  \a  generoUj  a 
Tcry  youDg  officer,  but  an  experienced  clerk  of  workn. 
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tho  documeuta  lie  receives  to  the  higher  authority  over  himself,  or 
n»lurn  thoin,  if  absohitcly  necessary,  for  amendment  to  the  jnxuor 
ofliciT,  and  so  inevitably  delay  the  service  he  is  expected  to  forward; 
and,  in  fact,  tho  junior  officer  has  both  been  expected,  and  by  diciim- 
Hlances  forced,  to  appeal  for  professional  direction  or  help  not  to  his 
Honior  or  commanding  officer,  but  to  his  subordinate,  tne  derk  of 
works,  from  whom,  unless  the  strength  of  his  own  character  hare 
prevented  it,  he  is  more  likely  to  have  taken  guidance  alsOi  than  to 
Iiavo  received  assistance  only.  The  work  approved  by  the  command- 
ing engineer,  that  is  to  say,  which  has  thus  passed  through  bis  hands, 
undergoes  a  farther  scrutiny  under  a  superior  authority,  but  by  a  civil 
revision  as  to  the  minutise  of  detail.  In  its  lower  stages  this  coune 
is  contrary  to  all  military  subordination,  and  at  vanance  with  the 
pro])er  relations  between  the  officer  and  the  clerk  of  works.  It  can 
act  favourably  on  neither  one  nor  the  other.  Its  practical  effect  abo^ 
is  that  the  officer  of  engineers  only  has  the  opportunitv  of  folly  deal- 
ing with  the  whole  details  of  his  professional  duty  in  ail  their  minutitt 
at  a  time  when  his  experience  and  his  youth  are  calculated  to  inteifere, 
the  one  with  the  ability,  and  the  other  with  the  inclination  of  doing  bo 
with  good  effect  and  in  good  earnest.  Throughout,  that  thorough  ood- 
versancy  and  complete  responsibiUty  that  might  be  otherwise  obtained 
arc  frustrated.  Whether  the  general  qualifications  of  the  derk  of 
works  be  good  or  bad,  his  technical  attainments,  if  he  have  any 
experience,  must  necessarily  be  greater  than  those  at  first  possessed 
by  the  young  officer.  Besides,  if  he  be  young  or  indolent,  or  consdous 
of  deficiency,  he  may  fall  back  with  but  slight  risk  of  detection  upon 
the  technical  knowledge  of,  and  on  the  practical  examination  of  the 
work  wanted  by  the  foremen  of  the  very  contractors  to  be  employed 
in  the  eventual  execution  of  the  service  under  consideration.  In  point 
of  fact,  clerks  of  works  do  receive  after  their  entrance  into  the  service 
tliat  very  training  at  the  hand  and  under  the  immediate  sup)erviBion  of 
thcMr  seniors,  which  the  Regulations  so  pointedly  prescribe  for  the 
officer  of  engineers.  If  exceptions  take  place  to  the  course  that  has 
been  described,  it  is  owing  to  officers  of  Engineers  taking  upon  them- 
selves the  duties  of  detail  belonging  to  the  clerk  of  works ;  but  so 
contrary  is  the  practice  actually  pursued  to  the  official  theory  of  the 
code  of  Regulations,  that  his  doing  so  would  not  only  not  be  sanctioned, 
but  would  imder  ordinary  circumstances  necessarily  expose  him  to  the 
censure  of  his  BuiKjriors.  Thus  if  the  foregoing  statements  be  accu- 
rate and  admitted,  the  numerically  strong,  complex  and  very  costly 
civil  agency  employed  is  not  essentially  necessary ; — is  needlessly 
exiHjnsive,  and  is  calculated  to  frustrate  rather  than  to  foster  that 
which  is  declared  to  be  the  aim  and  basis  of  the  method  of  the 
entire  prescnbed  system  of  duty;  and  if  training  for  his  future 
IK)sition  in  the  manner  therein,  laid  down  deserve  the  weight  cleariy 
attached  to  it  by  the  Regulations,  it  were  too  sanguine  to  expect  that 
its  frequent  complete  negation  in  practice  can  have  had  no  injurious 
effect  in  the  instance  of  every  omcer  who  has  risen  to  the  position 
of  commanding  engineer  without  it.  At  the  best,  let  them  have 
remedied  the  consequences  as  they  may,  officers  so  circumstanced 
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hftve  undoubtedly  not  had  the  advantages  to  which  they  were  en- 
titled and  which  the  orders  prescribed. 


APPENDIX  B. 

The  divergence  between  theory  and  practice  in  respect  to  the 
traininj^  of  the  vonnger  officers  of  Ef^gineers  has  been  pointed 
out.  oo  far  as  tne  object  theoretically  proposed  can  be  met  by  any 
iDBtrumentality  it  would  be  fulfilled  by  a  military  system.  Were  the 
minor  divisions  of  ^gineer  commands  abolished,  and  the  current  and 
special  services  as  they  arose  allotted  under  the  immediate  orders  of 
tne  Conmianding  Engineer,  not  only  would  a  greater  and  direct  respon- 
sibility be  obtained,  but  the  preparation  of  plans  and  estimates  might 
readily  be  devolved  on  the  junior  officers  under  his  immediate  direction 
as  laid  down  by  the  code  of  regulations ;  and,  by  entirely  withdrawing 
derks  of  worKs  from  the  duties  and  offices  of  the  younger  officers, 
these  would  have  only  the  legitimate  assistance  of  approved  non- 
commissioned officers,  masters  of  trades. 

During  the  continuance  of  the  existing  clerks  of  works,  whom  it  ia 
proposed  to  promote  in  the  same  manner  as  now  to  the  higliest  situations  at 
present  open  to  them,  they  might  with  great  advantage  be  attached  to 
the  offices  of  the  Commanding  Engineers  charged  with  the  duty  of 
examining  all  the  minutise  of  the  details  of  services  prepared  by  junior 
oflScers  or  by  non-commissioned  officers  upon  the  instructions  that  had 
been  given  direct  by  the  Commanding  Engineer  or  his  assisting  officers. 
The  younger  officers  would  by  this  means  necessarily  become  conver- 
sant with  every  branch  of  their  duty,  and  that  under  the  immediate 
direction  and  observation  of  their  superior  officers.  Their  qualifica- 
tions  and  improvement  would  be  daily  tested,  yet  without  needlessly 
encumbering  the  commanding  officer  with  a  burden  of  detail.  As 
vacancies  occurred  in  the  establishment  of  clerks  of  works  these  duties 
should  be  performed  by  one  or  more  officers  of  medium  rank  assisted 
by  perfectly  trained  non-commissioned  officers.  The  direct  benefits  to 
the  service  would  be  scarcely  less  considerable  than  those  to  the 
training  of  the  younger  officers.  The  services  required  might  be  per- 
formed more  directly  and  with  less  back  reference.  Waste  labour^ 
which  in  physical  matters  is  deemed  the  most  severe  of  punishments,  if 
not  the  most  mgenious  and  cruel  of  tortures,  would  be  greatly  lessened. 
The  multiplication  of  plans  and  documents,  the  copying  and  register- 
ing of  correspondence  and  orders,  rendered  necessary  by  sub-divisional 
arrangements  of  duty,  often  at  the  same  station,  would  be  dimhiished, 
if  not  wholly  abolished.  By  farther  substituting  for  regulations  which 
require  the  correspondence  to  be  kept  in  books  of  "  letters  received  " 
and  "  letters  issued,"  a  classification  of  correspondence  according  to 
station  and  subject,  this  simplifying  may  be  much  exteuded,  and  the 
information  relating  to  any  station  or  subject  ascertained  by  simple 
perusal,  instead  of  having  to  be  "  hmited  up  "  by  means  of  hierogly- 
phics referring  through  a  multitude  of  ponderous  volumes  and  perluaps 
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ingeniously  elaborated  to  neces^tate  dependence  on  personal  know- 
ledge and  individual  inclination. 

Similarly,  by  requiring  perfect  models  or  plans  of  every  particular, 
and  all  information,  properly  classified  and  perfectly  distinct,  to  be  at 
the  actual  working  kead^quarters  of  every  station,  and  nowhere  else,  it 
would  always  be  known  whence  to  obtain  any  information  that  might 
be  rcijuired,  and  always  practicable  to  obtain  it  without  delay,  and 
yet  without  multiform  wast^  reproduction  of  the  same  matter. 

This  simplifying,  and  that  is  but  another  name  for  the  combination 
of  order,  efficiency,  and  economy,  might  bo  usefully  extended  bv  oon- 
Bolidating  the  votes  for  the  military  constructive  service,  and  aboUsh- 
ing  the  arbitrary  distinctions  of  "fortifications,**  "barracks,**  and 
"store  and  other  buildmgs,"  which  compel  a  multiplication  of  the 
forms  of  estimate  with  all  the  accompanying  papers,  and  which  end 
only  in  obscuring  the  real  military  resources,  requirements,  and  expen- 
diture of  any  one  post,  and  in  making  it  next  to  impossible  to  coUect 
them  and  view  them  in  their  merits  as  a  whole.  Another  practical 
improvement  over  a  figment  often  detrimental  in  practice  might  be 
gamed  by  voting  services  absolutely,  instead  of  conditionally  on  ter- 
mination within  the  arbitrary  period  called  "the  financial  year," 
whereby  the  gist  of  the  whole  matter,  the  actual  execution  of  the 
work  wanted,  is  often  thrown  into  the  most  unsuitable  season  of  the 
year,  and  contracted  for  and  carried  out  under  conditions  unnecessarily 
disadvantageous,  causing  moreover  needless  and  often  perplexing 
labour  in  other  words,  iiselcss  expenses  in  supervision  as  well  as  in  the 
contracts,  for  the  time  of  its  paid  seiTants  is  the  money  of  the  State. 
It  would  be  quite  compatible  with  this  proposal  to  limit  the  expenditure 
within  the  year  as  might  be  deemed  requisite  by  considerations  of 
finance.  The  evil  arises  from  the  practical  work  being  subordinated 
to  what  may  be  likened  to  the  convenience  of  the  clerks  taking  stock, 
not  from  the  fact  of  stock-taking. 

In  many  re8]XJCts  the  bases  of  military  roquirements  are  in  a  great 
measure  constant ;  where  this  is  the  case  at  least  the  general  arrange- 
ments may  bo  grounded  in  common  upon  these  requirements.  For 
instance,  the  strength  of  a  regiment  of  cavalry  or  infantry,  or  that  of 
a  battery  of  artillery,  or  of  a  company  of  Royal  Engineers  being  de- 
termined, as  well  as  the  various  items  of  accommodation  that  have  to 
be  provided  in  addition  to  the  barrack  room,  such  as  shops,  chapel, 
school,  library,  and  recreation  rooms,  gymnasium,  canteen,  and  the 
like,  and  the  proportion  of  officers  and  staff,  non-coniiuissioned  officers, 
and  of  married  soldiers'  quarters,  the  general  arrangement  and  con- 
struction of  a  baiTack  should  in  each  case  be  uniformly  based  on 
these  constant  requirements,  which  ought  to  be  clearly  defined  in 
one  consolidated  regulation.  Such  a  construction  nnist  ha  worked, 
as  it  were,  outwards  and  upwards,  not  pressed  by  an  arbitrary  neces- 
sity, such  as  too  small  a  space  of  ground,  or  the  vote  of  bnt  one- 
half  the  necessary  money  into  conditions  not  to  be  reconciled.  For 
example,  the  barnick-room  ought  to  be  determined  not  from  an  out- 
ward dimension,  but  by  addition  of  its  contents,  from  tlu;  dimension 
of  the  barrack  bedstead,  the  space  to  be  left  between  tin  in,  the  air 
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to  be  breathed  per  man,  the  nature  of  the  stove  or  firc-plac5e,  the 
best  pofiition  for  the  arms,  for  shelves  and  accoutrement  pins,  the 
number  of  men  it  may  be  deemed  on  the  whole  most  judicious  to 
place  in  one  room,  and  the  effect  of  the  position  of  door  and  windows 
on  these  particulars.  The  detail  of  the  several  buildings  having  been 
deduced  from  similar  considerations,  their  relative  position  one  to 
another,  and  to  the  parade,  the  drill  or  exercising  ground  has  next  to 
be  determined. 

It  is  obviously  unnecessary  to  employ  a  numerous  and  expensive 
staff  in  repeatedly  meeting  these  wants  from  limited  experience  and 
confined  resources.  Indeed  many  of  the  elements  are  necessarily 
arbitrarily  fixed,  and  can  only  be  determined  by  the  highest  authority. 
Under  the  existing  system,  the  result  of  all  experience  must  be  con- 
centrated at  the  War  OflBce,  and  should  long  ago  have  caused  the 
ideals  of  all  such  services  to  be,  so  to  speak,  stereotypes  to  be  only  so 
far  modified,  as  might  be  necessary  or  beneficial  from  local  causes. 
These  modifications  arising  from  intimate  local  knowledge,  would  be 
the  proper  subjects  of  scrutiny  by  higher  authority,  both  as  to  con- 
ception and  proposed  execution ;  but  it  should  be  unmistakeably  open 
to  all  commanding  ofiicers  to  bring  to  the  notice  of  the  superior 
Buthorities  any  suggestion  they  might  deem  an  improvement  deserv- 
ing such  consideration. 

It  is  obvious,  that  from  the  aggregate  of  such  designs  as  have  been 
described,  any  one  or  more  of  the  several  parts  that  might  be  sepa- 
rately required,  might  be  readily  adopted ;  that  is  to  say,  precisely 
the  same  principles  are  applicable  to  the  component  parts  of  a  barrack, 
and  to  all  frequently  repeated  services  grounded  upon  constant  re- 
quirements. 

«  Annexed  are  forms  for  the  employment  of  military  labour.  They 
give  a  complete  diary  and  check-book  without  any  repetition  of  the 
services  performed  or  of  the  nominal  roll  in  the  dai^  (fistribution. 
They  comprise  fully  everything  that  can  be  required,  and  by  the 
**  Abstract  **  in  the  '*  Diary  of  Services  in  Execution,"  become  the  basis 
of  a  record  or  expense  ledger,  made  by  simple  extract,  which  would 
show  the  expenditure  for  any  given  time  on  every  building,  or  parti- 
cular part  or  class  of  buildings,  or  on  any  special  service,  or 
on  any  post,  station  or  establishment.  They  have  been  framed 
to  meet  the  most  intricate  case  (so  far  as  mere  book-keeping  is 
concerned),  that  of  maintenance  by  minor  repairs  executed  on  requi- 
sitions generally  containing  many  items  and  often  occupying  only  part 
of  a  day  in  execution.  The  same  forms  answer  for  all  other  cases,  but 
fewer  entries  are  necessary  and  fewer  distinguishing  marks  among  the 
entries. 

Form  I.  The  "  Diary  of  Services  in  Execution,"  shows  the  service 
required  in  column  I,  specifying  in  its  subdivisions  A,  B,  and  C,  the 
locality  or  name  of  the  work  or  building,  the  description  of  the 
construction  or  repair  required,  and  the  date  of  the  service 
ordered. 

Column  II  gives  the  item  and  vote  or  estimate  to  which  the  Fer^^ce 
is  chargeable : 
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Column  III,  the  requisition  and  its  item  in  cases  that  the  Bervice  is 
one  performed  on  requisition. 

These  cohimns  should  be  filled  in  immediately  on  the  receipt  of  any 
order  for  the  execution  of  a  service ;  and  are  merely  clerk's  wort 
requiring"  no  technical  knowledge. 

Column  IV  shows  by  its  various  subdivisions  A,  ab,  B,*C,  cd,  and 
D  the  materials  consumed  in  the  execution  of  the  service  and  their 
cost,  by  whom  each  part  has  been  executed,  and  the  cost  of  the  labour 
expended  at  the  regulated  rates  of  pay,  as  well  as  the  total  cost  of 
both  material  and  labour.  With  exception  of  this  last  subdivision, 
which  is  merely  the  addition  of  other  two,  this  column,  as  well  as 
columns  V,  VI,  and  VIII,  must  be  filled  in  by  those  entrusted  with  the 
superintendence  and  execution  of'  the  works. 

Column  V  gives  the  date  from  the  beginning  to  the  end  of  the 
execution  of  a  service. 

Column  VI,  its  cost  as  estimated  at  contract  rates  by  civil  labour. 

Column  VII,  the  difference  above  or  below  that  estimate,  of  the 
actual  execution  of  the  work  by  miUtary  labour. 

Column  VIII  is  for  remarks. 

Column  IX  (A  B)  gives  an  abstract  of  all  work  done  and  of  its  cost, 
from  jvhich  a  perfectly  accurate  record  may  bo  kept  (without  any 
further  trouble  than  that  of  noting  it)  of  the  expense  incurred 
according  to  any  classification  that  may  at  any  time  be  wanted,  how- 
ever arbitrary ;  such  as  commanding  officers,  field  officers,  and  officers, 
quarters,  men's  or  married  soldiers  quarters,  chapel,  schools,  libraries, 
recreation  rooms,  canteens,  or  gymnasia,  walls,  brickwork,  masonry  or 
wood,  of  boundaries  or  of  buildings ;  roofs,  slate,  felt,  or  iron ;  stoves, 
grates,  drains,  roads,  fences  or  what  not,  almost  without  end.  One 
form  and  one  entry  contains  the  whole ;  nor  is  any  other  precaution 
necessary  to  its  use  than  to  avoid  crowding  the  entries  in  column  I  in 
order  that  sufficient  space  may  be  left  for  the  parts  under  A  and  B  of 
column  IV. 

Form  II.  The  "  Weekly  Check  Book  and  Diary  of  Daily  Distribu- 
tion," the  former  framed  to  meet  the  regulation  by  which  military 
working  pay  lists  are  made  out  ■weekly,  and,  with  the  latter,  showing 
where  and  on  what  services  each  man  is  employed  each  day. 

Column  I  gives  the  nominal  roll,  and  after  the  entry  of  the  non- 
commissioned officers,  should  be  arranged  by  trades.  Its  subdivisions 
give  the  names,  trades,  rank,  and  regimental  number  of  each  man. 

Column  II  enumerates  the  services  in  progress  during  the  week,  to 
each  of  which  is  given  in  the  subdivision  B  of  that  column  a  dis- 
tinguishing number  or  mark,  which  used  in  the  appropriate  part  of  the 
column  (III)  of  the  days  of  the  week,  shows  the  service  on  which  the 
man  was  employed  opposite  to  whose  name  it  is  placed  on  the  day 
inider  which  it  appears.  When  a  man  has  been  employed  only  for 
part  of  a  day,  the  fractional  part  placed  under  the  distinguishing  mark 
denotes  the  proportion  of  the  day  for  which  he  has  been  employed  on 
the  service,  which  is  indicated  by  the  distinguishing  mark  or  number. 
When  he  has  been  on  more  than  one  service  in  a  day,  the  several 
distinguiiabing  marksi  with  the  proper  |»t)portion  under  each)  will  show 
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his  whole  employment  for  the  day.     Subdivision  C  of  this  column 
shows  to  what  item  and  estimate  each  service  is  to  be  charged. 

Column  III  contains  the  days  of  the  week  to  be  filled  in  as  described 
in  treating  of  column  II.  It  also  contains  under  each  day  of  the 
week  a  subdivision  for  the  initiab  of  the  superintendents.  This  initial, 
if  unaccompanied  by  remark,  inserted  in  the  column  for  that  purpose, 
is  the  certificate  of  him  whose  initial  it  is,  that  he  is  satisfied  both 
with  the  quantity  and  the  aucdity  of  the  work  performed  by  all  those 
under  his  charge  and  devolves  the  responsibility  to  that  effect  upon 
him.  By  this  simple  method  a  certificate  and  report  are  daily  obtained 
extending  from  the  non-oommismoned  officer  in  charge  of  a  squad  or 
of  any  detached  piece  of  work,  or  of  any  particular  branch  of^  work, 
through  the  several  master  tradesmen  up  to  the  officers  in  charge  of 
works,  involving  a  direct  acknowledgment  of  personal  responsibility 
throughout  every  portion  of  the  work. 

Colunm  lY  is  abstracted  at  the  end  of  the  week,  and  shows  the 
amount  to  which  each  man  has  become  entitled,  according  to  the  days 
he  has  been  employed  and  the  rate  at  which  he  is  to  be  paid  per  day. 

It  is  obvious  that  task- work  can  be  registered  by  the  same  means, 
showing  in  days,  the  value  of  the  work  performed. 

Column  Y  is  for  remarks  by  the  different  grades  of  superintendents 
as  may  prove  necessary. 

Column  YI  is  for  the  amounts  and  items  to  which  the  whole  expen- 
diture of  the  week  has  been  chargeable,  showing  the  amount  per  item 
and  per  man.  It  must  contain  as  many  submvisions  as  there  are 
separate  items  of  expenditure  in  actual  progress  during  the  week. 
This  can  be  sufficiently  foreseen  to  prevent,  by  an  ample  allowance,  the 
necessity  for  any  frequent  repetition  of  the  heading.  Under  each 
subdivision  is  brought  out  opposite  to  each  man's  name  the  proportion 
of  his  earnings  as  it  is  chargeable  according  to  the  •  heading  of  the 
subdivisions. 

Column  YII  gives  the  account  authorised  for  each  iservice,  and  the 
mark  of  reference  to  the  authority. 

Column  YIII  is  for  the  amounts  expended  on  each  service,  both 
during  the  week,  and  total  up  to  date. 

Columns  lY,  VI,  VII  and  VIII,  are  clerks'  work.  The  entries  on 
the  lines  in  columns  II,  YII,  and  VIII,  must  correspond  with  one 
another,  and  those  in  columns  I,  III,  IV,  and  YI ;  but  the  entries  in 
the  two  sets  of  columns  are  quite  independent  of  each  other  as  to 
the  space  they  occupy. 
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The  advantages  of  these  forms  are  the  completeness  and  succinct- 
ness with  which  every  particle  of  information  connected  with  the 
execution  of  a  service  is  entered  and  recorded  without  any  repetition 
of  writing,  the  consequent  saving  of  time  and  of  money  in  useless  office 
expenditure,  the  complete  chain  of  report  and  responsibility  obtained 
in  like  manner,  whilst  all  the  information  connected  with  the  execu* 
tion  of  every  service  is  minutely  recorded,  ready  and  plain  at  a  glance 
whenever  it  may  be  required  for  reference.  The  daily  distribution  for 
instance  may  be  ready  with  the  first  morning  parade,  the  distribution 
as  appointed  being  entered  in  pencil  and  filled  in  with  ink  according  to 
the  actual  event  of  the  day,  on  the  return  from  work. 

The  arrangements  for  the  next  day  are  also  made  at  that  time ;  the 
several  officers,  or  non-commissioned  officers  in  charge  of  works,  or 
parties  attending  for  that  purpose  at  the  engineer  office,  and  receiving 
from  the  directing  officer  instnictions  already  prepared  according  to 
the  orders  received  during  the  day,  as  well  as  orders  of  delivery  from 
the  store  charge  for  any  material  that  will  be  required  for  the  services 
in  hand  or  to  be  done. 

These  delivery  orders  retained  by  the  issuer  become  his  vouchers  to 
the  commanding  officer  for  the  material  thereon  specified. 

The  receipt,  custody,  and  issue  of  materials  may  be  reduced  to  a 
very  simple  routine.  The  requirements  of  new  or  special  services  can 
occasion  no  difficulty.  The  materials  required  for  these,  necessarily 
appear  in  the  estimates  on  which  they  are  sanctioned,  and  have  only 
to  be  ordered,  received,  and  taken  on  charge  before  the  work  is  ordered 
to  be  executed ;  those  for  minor  services  can  be  provided  for  without 
any  delay  by  an  order  on  the  contractor  for  the  probable  consumption 
for  a  month,  taking  into  consideration  the  stock  that  may  be  on  hand. 

By  this  means  both  delay  in  the  execution  of  a  service  and  too 
great,  troublesome,  or  responsible  a  store  charge  are  alike  avoided. 
The  receipts  of  material  would  be  so  regular  and  comparatively 
infrequent  that  all  material  so  received  could  be  strictly  measured  and 
examined  as  to  quahty  by  the  properly  appointed  officers  according  to 
the  intention  of  the  present  regulations,  now  often,  as  has  been  stated, 
neglected  or  impossible  in  practice. 

The  custody  of  materials  is  provided  for,  by  the  appointment  of  an 
officer  or  non-commissioned  officer  according  to  the  extent  of  the 
charge. 


^bmixiQ  ^tttinQ. 


Monday,  April  25th,  1864. 
Captain  E.  GARDINER  FISHBOURNE,  R.N.,  C.B.,  in  the  Chair. 


NAME  of  KSMBEB  who  joined  tJie  InBtitution  between  the  IStii  and  25th 

April,  1864. 

ANNUAL. 
Mijo,  J.  H.,  Lieutenant  West  Norfolk  Militia.    11. 


ON  THE  CONSTRUCTION,  MODE  OF  APPLICATION,  AND  USE 
OF  HIND- WHEELS :  BEING  A  NEW  FORM  OF  PADDLE- 
WHEELS  WORKING  UNDER  THE  COUNTERS. 

« 

By  Major  J.  Scott  Phillips,  late  H.M.  Bengal  Artillery. 

Ladies  and  Gentlemen, — It  is  with  great  deference  to  the  opinions  of 
the  Members  of  the  Royal  United  Service  Institution,  as  well  as  to 
the  0|^nions  of  the  scientific  friends  who  have  honoured  me  by  their 
presence,  that  I  venture  to  address  this  meeting,  and  attempt  to  bring 
forward  a  naval  propeller,  for  which  I  solicit  your  favourable  atten- 
tion, while  I  endeavour  to  set  forth  its  construction,  its  mode  of 
application,  and  its  claims  for  further  notice.  And  as  you  have  so 
kindly  granted  to  me  this  favourable  opportunity,  I  will  not  further 
preclude  that  which  I  have  to  say  concerning  this  propeller,  save 
merely  to  observe,  that  I  have  been  making  studies  and  experiments 
on  the  subject  of  propulsion  for  upwards  of  two  years  past ;  and  were 
I  not  conscious  of  having  devoted  much  time  and  pains  to  the  matter 
in  hand,  I  should  not  have  ventured  to  appear  before  you.  Before 
proceeding  with  my  subject,  I  wiU  just  show  the  action  of  the  common 
paddle-wheel  by  means  of  the  model  in  the  trough  of  water,  seven 
feet  long  by  two  wide,  before  you,  in  order  that  you  may  have  a  clear 
view  of  the  quantity  of  water  which  it  lifts,  and  thereby  also  fonn 
some  estimate  of  the  power  lost  on  entry;  and  though  Morgan's 
patent  feathering-wheel  lifts  very  much  less  water,  it  loses  some  power 
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by  the  friction  of  its  governing  rods  and  their  eccentric,  while  of 
course,  like  the  common  wheel,  it  cannot  be  carried  out  of  the  way  of 
danger  from  shot  and  waves,  or  be  applied  with  equal  advantage  to  a 
sailmg  vessel.  And  I  will  mention  that  in  the  model  fitted  with  hind' 
wheels,  of  similar  diameter  to  the  common  midship- wheels  before  you, 
the  hind-wheels  (such  being  the  most  appropriate  name  for  my  wheels 
as  will  appear  in  the  course  of  this  paper)  beat  the  common  wheels  by 
seven  per  cent,  in  speed,  though  I  consider  that  as  yet  I  have  not  been 
able  to  study  ship- building  so  as  to  give  to  the  hind- wheels  their  full 
advantages.  After  this  necessary  digression  I  return  to  the  propellers 
fitted  on  the  hind-wheels,  which  I  wish  to  recommend,  and  which  are 
made  hke  the  model  which  I  hold  in  my  hand,  (Plate  XIX,  Fig.  4,) 
formed  either  by  casting,  or  by  fastening  together  two  sheets  of  metal 
cut  upon  ciurves,  to  which  I  will  presently  allude,  and  folded  as  it  were 
upon  a  certain  angle,  till  the  shape  produced  resembles  that  of  a  deer's 
or  hind's  foot. 

In  fact,  the  forward  curved  angle,  if  I  may  so  express  myself,  of 
this  propeller,  is  formed  on  a  line  which  after  marking  the  extreme 
circuit  of  the  proposed  wheel  at  seven  equidistant  points  all  round, 
and,  as  in  Pig.  1,  marking  off  the  subdivisional  points  of  seven  radii 
drawn  to  the  said  seven  points,  will  connect  the  semi-radial  with 
the  circumferential  points ;  and  on  such  points  by  such  a  line  or  lines, 
seven  like  propellers  being  affixed,  (for  I  have  found  by  experiment 
that  the  proper  number  of  tioats  is  exactly  seven,  that  number  giving 
a  clear  beat  into  imbroken  water  for  each  successive  float)  a  wheel  is 
formed  such  as  I  now  exhibit,  which  cannot  lift  water — a  fact  of  which 
you  can  judge  most  assuredly,  if  you  will  but  kindly  attend  while  I 
move  the  sheet  of  zinc  cut  to  represent  the  inner  flange  of  a  hoof- 
shaped  float  over  the  face  of  the  diagram  (Fig.  1),  which,  representing 
a  wheel  with  its  proper  water-line  or  dip,  enables  me  to  show  that  the 
front  curve  of  the  hoof-shaped  float  is  so  framed  as  by  the  said  sheet 
of  zinc,  that  this  curve,  and  in  fact  the  whole  propelling  surface,  comes 
out  of  the  water  at  veiy  nearly,  if  not  absolutely  a  right  angle  to  the 
water-line.  Now  there  being  no  other  angle  but  the  front  angle  in 
ray  propelling  floats,  I  tnist  I  have  decidedly  cleared  my  great  leading 
fact,  namely,  that  this  propeller  having  no  opposition  at  entiy,  its 
entry  being  covered,  as  you  see,  by  the  front  of  the  well  in  which  it 
works  (see  Diagram,  Fig.  3),  has,  above  all,  no  lift  or  breakwater  on 
coming  out,  and  this  I  will  exemplify  before  your  eyes  by  caushig  the 
hind-wheels  to  revolve  at  speed. 

And  now  I  would  ask  your  patience  while  I  endeavour  to  run 
through  the  preparatory  subject  of  the  water  lines  beneath  and  around 
the  stern  of  a  swiftly-progi'cssing  vessel. 

Not  to  dwell  upon  the  mode  of  that  dispersion  of  the  watei^s  which 
is  necessary  to  make  way  for  a  vessol  at  speed,  I  consider  those  waters 
as  pushed  aside  and  virtually  dispersed  to  such  a  degree  that  they 
cannot  furnish  the  necessary  supply  to  fill  the  space  beneath  the  stern  ; 
and  therefore  that  space  must  mainly  be  supplied  by  waters  nHin*^:  up 
from  underneath,  of  which  we  have  what  I  venture  to  think  is  a  very 
strong  proof  in  the  fact  of  cliips  and  straws  following  a  round-stemed 
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vessel  when  at  speed,  pressed  close  against  the  stem  by  reason  of 
that  sudden  wellmg  up  of  waters  from  below,  of  which  I  have  just 
spoken.  Indeed,  we  may  consider  that  of  necessity  the  space  astern 
between  the  side  currents  of  displacement,  will  certainly  in  the  largest 
measure  be  filled  up  by  waters  from  underneath ;  because  the  beam  in 
a  vessel  built  for  skimming  rather  than  ploughing  the  deep,  being 
equal  to  more  than  three  times  the  draugnt,  the  side  currents  cannot 
close  in  as  fast  as  the  lower  waters  must  rise;  those  waters  also 
rising  the  faster,  because  of  the  pressure  of  the  ocean  increasing  in 
proportion  to  the  depth  of  the  space  requiring  to  be  filled. 

In  speaking  thus,  I  would  not  be  understood  as  attempting  to  do 
more  than  merely  indicate  a  general  view,  which  will  admit  of  great 
modifications,  as  by  the  stem  build  of  vessels  and  the  point  and  depth 
of  outbreak  of  the  wheels.  But  when  we  may  be  so  happy  a§  to  see 
an  experiment  made  with  a  vessel  of  80  or  100  tons,  a  canal  tug  (such 
as  could  be  built  and  fitted  complete  for  £1,200)  or  an  Indian  river 
cargo  boat,  we  shall  be  enabled  to  look  between  the  spokes  of  a 
revolving  wheel  to  "discover  the  channels  of  waters,"  to  see  dis- 
tinctly how  the  inner  or  breakwater  rises,  the  form  which  it  assumes 
at  different  rates  of  speed,  and  so  obtain  more  decided  ideas  upon 
absolute  demonstration. 

I  have,  however,  been  able  to  experimentalize  in  some  degree,  by 
placing  a  tin  box  without  a  hd  and  left  open,  on  one  of  the  smaller 
sides,  in  a  strong  current  of  water.  For  on  sinking  the  box  one-fourth 
of  its  depth,  it  became  emptied  of  water,  while  the  forms  of  the 
rising  under-current,  and  the  two  side  currents  became  clearly  visible. 
And  I  would  also  draw  attention  to  the  drawing  which  I  exhibit 
(Fig.  2),  showing  the  rise  and  the  side  currents  astem  of  a  section  of 
Mr.  MacSweeny^s  ingenious  connector  steam-ship,  when  anchored  in 
a  four-knot  tide.  There  you  will  perceive  (though  the  illustration  is 
an  extreme  one)  the  side  currents  only  joming  one  another  about  40 
feet  astem ;  while  between  them  arises  a  tumultuous  welling  up  of 
waters  with  eccentric  curves ;  half  of  which  rush  towards  the  vessel, 
and  dividing  against  it  form  two  side  eddies,  which  presently  reture  in 
a  series  of  eddies  to  the  general  wake.  These  illustrations  it  may  be 
of  some  use  to  consider,  and  it  will  then,  if  this  theory  be  acceptable, 
be  evident  that  there  will  always  be  under  the  quarter  of  any  vessel 
in  motion,  and  influenced  by  the  vessel's  build,  a  certain  general  fine 
which  may  be  termed  the  line  of  contact  between  the  rising  waters 
and  those  which  are  closing  in ;  outside  of  which  line  the  current  is 
passing  in  swift  curves  to  form  the  wake,  and  inside  of  which  the 
waters  from  beneath  are  tumultuously  welling  up  and  rushhig  in  a 
continued  series  of  eccentric  curves,  part  more  or  less  against  the 
vessel's  stem,  part  to  meet  the  side  currents,  and  part  astem  into  the 
general  wake. 

And  here  my  propeller,  may  I  say  it,  naturally  drops  in.  Feathering 
as  it  were  smoothly  down,  the  outer  flange  of  my  hoof-shaped  float 
gathers  water  from  the  outer  current,  and  then  embraces  with  full 
scope  the  waters  of  the  inner  rise,  a  ix)int  to  which  I  earnestly  beg 
your  attention,  especially  in  connection  with  the  peculiar  form  of  the 
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wellR  in  which  the  wheels  work  as  shown  in  diagram  (Fig.  3) ;  and 
as  the  propellers  in  swift  succession  meet  with  their  curves  the  swell- 
ing waters  of  that  inner  rise,  so  they  obtain  in  some  degree  the  fulcrum 
of  opposing  waters,  instead  of  driving,  as  does  the  screw  amid  waters, 
passing  through  it ;  or,  as  the  midship  paddle-wheels,  through  waters 
m  some  measure  sUpping  past  them.  And  now,  if  you  will  kindly 
observe,  the  propellers  are  so  arranged,  and  the  wheels  carrying  them 
are  so  placed,  as  to  be  thoroughly  shielded  on  entry,  and  then  so  as 
to  break  out  from  the  wells  in  which  they  act,  feathering  smoothly 
in  to  their  work,  at  the  precise  point  of  advantage  to  make  the  most 
of  the  rising  back  and  side  water ;  while,  as  the  propellers  aid  each 
other,  they  so  keep  back  the  waters  that  they  have  not  only  their  in- 
side gathering  of  waters  to  aid  their  fulcrum,  but  also  the  pressure  of 
the  waters  heaped  up  from  below.  Nevertheless,  the  heaping  or  driv- 
ing back  does  not  affect  the  dear  exit  of  the  propellers  (or  floats), . 
since  owing  to  the  mode  in  which  each  propeller  is  lifted  out  of  the 
water,  they  do  not  hft  water,  leastwise  (for  these  are  not  of  perfect 
manufacture^  but  a  very  little ;  while,  I  beUeve,  that  by  giving  a 
slight  twist  mwards,  as  by  the  shape  of  a  natural  hind  hoof  (Fig.  5.) ; 
even  this  small  amount  may  be  obviated,  and  the  propellers  come  out 
emptied  to  the  smallest  drop. 

These  propellers,  however^  have  also,  as  I  conceive,  an  additional 
recommendation  when  driven  at  high  speed,  which  I  may  best  exhiUt 
after  suggesting  the  query  as  to  why  it  is  that,  while  we  can  travel 
60  miles  by  land  in  an  hour,  we  cannot  get  a  speed  of  more  than  20 
by  water  ?  seeing  that  we  have  an  incompressible  fluid  to  deal  with, 
though  contrasted  with  solid  metal  f 

Now,  the  theory  has  been  suggested  to  my  mind,  that  as  the  in- 
compressible waters  must  require  some  average  time  to  allow  of  their 
particles  acting  against  each  other,  and  bo  of  the  inasscB  being 
moved ;  it  is  but  a  question  of  time  versus  matter  or  driving  speed, 
to  convert  the  moveable  yet  incompressible  fluid  into  practical  solid ; 
and,  therefore,  if  we  can  construct  propellers  so  strong,  and  so 
perfect,  as  to  contain  merely  the  elements  of  propulsion  at  a  certain 
angle,  with  a  perfect  entry  and  no  lift ;  and  if  such  propellers  can  be 
formed  to  grip — I  say  to  grip— the  fluid  for  so  long  a  time,  and  no  more 
than  is  precisely  needed ;  then,  if  we  drive  these  propellers  at  a  Hj)eed 
exceeding  the  measure  of  time  which  is  required  to  set  the  particles 
composing  water  in  motion,  we  shall  drive  as  against  a  solid,  and  ob- 
tain transcendent  results  with  corresponding  benefits. 

In  support  of  this  view,  allow  mo  to  quote  the  able  Editor  of  The 
Engineer^  who  writes  concerning  the  benefit  of  quick  driving  under 
date  February  12,  1864,  as  follows:  "It  may  yet  be  found  that 
"  hght  quick  working  enguies  are  superior  in  all  respects  to  the  vast 
"  masses  of  machinery  now  placed  in  our  vessels  of  war.  It  is  per- 
"  fectly  well  known  that  small  engines,  working  at  high  pressure  and 
"  at  quick  speed,  have  far  the  most  power  for  their  weight.  They 
"  are  too  by  far  the  best  adapted  for  economical  expansive  working,  a 
*'  fact  proved  by  locomotive  pmctice.  With  improved  engines  of 
**  greatly  diminished  weight,  and  driven,  say  at  GOO  feet  of  piston 
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"per  minnte,  and  with  twin  screws  (for  which  I  would  Bay,  read 
**  wheels),  a  gi^at  increase  of  effective  power  might  be  introduced 
*'  into  our  ships  of  war,  and  that,  witii  a  decreased  weight  of  machinery 
"  and  decreased  consumption  of  ooaL" 

And  so,  I  venture  to  think  that,  quick  driving — ^if  you  only  have 
but  a  proper  machine— is  the  thing  to  be  aimed  at ;  and  I  suggest 
the  theory  that,  with  quick  driving,  and  with  my  hoof-shaped  floats, 
a  positive  grip  may  be  obtained,  wich  will  avoid  slip,  and  enaUe  us 
over  the  waters  to  emulate  the  railway  engines  on  the  land. 

An  ordinary  paddle  float  cannot  grip  the  water,  cannot  be  driven 
b^ond  a  certain  speed,  but  it  forthwith  hfts  an  enormous  load  of 
water,  or  scoops  off  liie  surface  water,  and  is  endangered  by  its  own 
action,  or  actually  loses  power.* 

The  best  screw  likewise  has  no  grip,  the  waters  are  passing  off  its 
■urfaoes  continuously,  while  in  both  screw  and  paddle  the  driving 
surface  power  increases  only  as  the  square,  whue  the  hoof  power 
increases  in  a  measure  as  the  cube. 

For  the  propellor  or  float,  which  I  have  been  permitted  to  brin^  be- 
f(Hre  you  (Figs.  4  and  5^  containing,  I  repeat,  the  pure  and  sunplo 
elements  of  propulsion,  without  drawback,  has,  owing  to  the  gradual 
oontraction  of  the  hoof  shape  (a  most  material  point)  a  grip;  at  high 
speed  will  have  a  powerful  grip,  aided  by  strong  internal  friction, 
when,  at  a  certain,  and  that  a  beneficial  angle,  slightly  downwards, 
and  I  do  hope  that  I  may  carry  the  consent  of  some  present  with  me, 
when  I  beg  to  affirm,  that  were  this  but  the  merest  theory,  such 
theory  would  be  worthy  of  a  trial  on  a  large  scale ;  in  the  hope,  if  but 
in  the  hope,  to  grasp  such  transcendent  advantages  as  a  realization 
would  secure. 

To  the  gentlemen  present  I  need  not  dwell  upon  the  combined 
strength  and  hghtness  of  the  wheels  before  you,  or  point  out  that  the 
whole  working  strain  is  thrown  upon  the  inner-angle  of  each  propeller 
in  lines  perpendicular  to  the  radii  of  the  wheels.  And  I  will  only,  ere 
passing  on  to  a  brief  summaiy  of  the  advantages  to  be  gained  by 
their  use,  pause  to  note  that  these  propellers  have  besides  other 
analogies,  a  strict  analogy  with  the  propeller  of  the  most  powerful 
swimmer  and  diver  of  the  web-footed  tribes.  I  mean  the  cormorant, 
which,  with  his  triple-webbed  foot,  overtakes  the  fishes  with  their 
finny  tails. 

In  these  feet  I  have  found,  by  actual  inspection,  at  the  Zoological 
Gardens,  on  the  8th  of  this  month,  and  in  clear  water,  that  when  the 

*  Three  dajB  after  the  reading  of  this  paper,  haring  obtained  a  flpring  of  great  15^ 
increaaed  power,  it  was  found  that,  on  triu,  the  common  wheels  were  whirled  round 
■o  rapidly  that,  having  scooped  out  a  hollow,  thej  merely  produced  a  scattering  of 
water  aft,  the  tosscI  making  no  progress  in  the  water,  because  the  wheel-float^i  b<nng 
parallel  to  one  another  and  set  on  at  right  angles  to  the  line  of  progress,  oould  not 
got  the  needful  supply  of  water  to  enable  them  to  propel  the  tcsscI  ;  while  the  hoof- 
shaped  floats,  entering  without  loss  of  power,  being  put  on  at  consecutiye  obUque  angles 
to  the  line  of  progress,  supplied  with  water  from  i/vithin,  and  from  without,  and  from 
underneath,  and  gripping  the  water,  drove  exceedingly  well,  the  wheels  revolving  at 
a  proper  speed,  and  lifting  no  water  as  thev  revolved,  lienoo  it  is  concluded  that 
the  didoovery,  as  set  forth,  is  now  established  and  complete. — J.  S.  P. 
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bird  is  striking  out,  the  inner  web,  as  shewn  in  the  Plate,  of  a 
triple-webbed  foot,  is  thrown  back,  and  the  outer-webs  are  also 
thrown  back,  until  the  foot  obtains  the  form  of  my  propeller ;  and 
then  the  cormorant,  with  instantaneous  strokes,  amid  the  waters, 
drives  as  against  a  sohd,  and  cleaves  the  waters  like  a  flasli  of  light- 
ning.* 

And,  now,  allow  me  to  narrate  the  advantages  looked  for  from  the 
use  of  hind-wheels,  throwing  in  such  remarks  as  each  may  call  for: 

Istly.  Being  of  strong  construction,  the  force  of  stroke  falling  on 
the  inner  angle  of  each  propeller,  and  being  sheltered  from  shot  and 
waves,  they  will  scarcely  ever  need  repairs,  cannot  get  fouled,  and 
will  work  with  perfect  smoothness.  Dipping  deeper  than  the  com- 
mon wheels,  they  are  not  so  liable  to  be  alternately  rolled  out  and 
unduly  immersed. 

2ndly.  If  found  needful,  though  I  doubt  the  necessity,  larger  wheels 
can  be  carried  than  is  usual,  because  these  wheels  dip  so  much 
deeper  than  the  midship  wheels  now  used,  and  can  be  made  to  sweep 
the  full  draught  of  a  ship.  Indeed,  I  have  found  by  experiments  with 
the  model  and  wheels  before  you,  that  I  could  drive  the  same  seven 
per  cent,  faster  with  the  hind- wheels,  than  with  the  common  wheels ; 
the  machinery  giving  out  its  power  in  one-third  less  time,  while 
I  am  entitled  if  I  choose  to  use  wheels  one-sixth  larger  than  the 
common  wheels,  if  it  is  not  found  that  small  wheels  rapidly  driven 
give  the  best  results.  '  I  shall  thus  bring  my  driving  surface  fully  up 
to  that  of  the  largest  midship-wheels  (the  large  seven-inch  wheels 
before  you  making  ec^ual  revolutions  with  the  six-inch  paddle- 
wheels),  while  yet  I  retain  the  great  superiority  of  easy  driving  at 
the  highest  speed,  or  any  speed  whatever,  because,  as  afore-shown, 
my  hoof-shaped  floats  contain  the  pure  and  simple  elements  of 
propulsion,  without  resistance  on  entry  or  lift  on  exit.  The  com- 
mon wheels  lift  more  and  more  water  the  faster  they  revolve ;  my 
hind- wheels  have  no  hft,  and  therefore  they  excel.f 

3rdly.  Hind-wheels  give,  of  necessity,  a  very  powerful  steerage, 
because  they  send  aft  two  columns  of  water,  one  upon  each  side  of 
the  rudder,  which  also  meeting  aft,  destroy  each  others  ripple,  thus 
making  tugs  so  fitted,  peculiarly  suitable  for  canal  work.  Worked 
with  a  pair  of  hoiizontal  engines,  each  distinct  from  the  other,  but 
with  a  power  of  coupling  them  in  long  distances,  no  rudder  will  be 
absolutely  needed,  and  hind-wheels  will  turn  a  vessel  on  its  centre 
even  better  than  do  the  twhi-screws ;  while  these  last  require  a 
greater  depth  of  water  than  do  the  hind-wheels. 

4thly.  They  will  enable  us  to  use  vessels  of  very  light  draught, 
instead  of  20,  26y  22,  18  feet,  they  will  enable  the  heaviest  guns  to  be 
can-ied  at  16, 12  feet,  with  buoyant,  steady  swiftness.  In  fact,  all  vessels 
will  now  be  constructed  to  skim  the  waters  rather  than  to  plough 

*  At  this  stage  of  the  lecture  tlie  action  of  the  hind  wheels,  with  wheels  of  7  inch 
diameter,  were  shown  in  water. — J.  S.  P. 

t  H.M.S.  ship  "Salamis,"  October,  1863,  could  not  use  full  boiler  power  to 
advantage  with  Morgan*8  feathering  wheels,  tho  Tessel  being  found  to  go  fastest  with 
but  half-power. — J.  B.  F. 
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deep ;  a  great  gain,  indeed,  for  with  increased  beam,  and  a  long  fore- 
foot, and  great  swiftness,  increased  seaworthiness  will  be  obtained, 
and  that  in  many  points,  such  as  wear  and  tear,  pitching,  straining, 
tossing,  and  rolling,  &c.,  on  which  it  is  not  needful  for  me  now  to 
dwell. 

dthly.  The  backing  power  for  suddenly  bringing  up  at  speed  will,  I 
think,  be  found  to  be  very  good,  and  amply  sufficient  to  back  a  ram 
off  if  required,  which  I  doubt,  after  the  delivery  of  an  overwhelming 
stroke. 

6thly.  They  give  power  to  run  upon  an  even  keel  to  the  diminishing 
of  loss  by  friction,  requiring  even  less  draught  of  water  than  do  the 
present  highly  approved  twin-screws. 

7th  and  lastly.  They  can  be  screened  in  a  very  considerable  measure 
below  the  water  line  from  side  shots,  by  shields  of  double  strength,  for 
the  breadth  of  the  vessel  between  the  wheels  will  give  ample  buoy- 
ancy to  her  stem,  and  while  claiming  a  great  superiority  of  speed  and 
steerage,  they  can  always  drive  a  ship  mrect  upon  an  enemy,  so  as 
only  to  expose  the  bows  to  glancing  shots,  a  matter  of  imperative 
necessity,  as  the  guns  continue  to  triumph  over  armour-plates.  Our 
present  deep  rams,  driving  between  close  jamming  waUs  of  water, 
will  be  able  to  inflict  little  or  no  damage  upon  a  flying  steamer,  their 
speed  being  so  little  superior  if  at  all,  while  to  our  grief,  as  Britons, 
we  have  to  lament  that  rams  will  be  formidable  to  sailing  merchant- 
men, unless  we  can  secure  by  means  of  hind-wheels,  a  vast  superiority 
of  speed  for  all  our  vessels.  With  rams  of  light  draught  and  great 
speed,  gunnery  may  be  defied.  The  ship  magnificently  propelled  will 
be  its  own  self-contained  projectile,  the  be-all  and  the  end-all  for 
itself  and  others.  We  shall  '*  pursue  our  enemies  and  overtake  them, 
and  turn  not  again  till  we  have  consumed  them." 

Of  the  twin-screw  system  I  will  only  further  notice,  what  all  will 
probably  have  observed,  namely,  the  larger  continuous  driving  surface 
of  the  hhid- wheels,  and  their  direct  action  as  opposed  to  indirect. 

In  conclusion,  I  have  to  perform  a  certain  duty,  and  to  ask  for  your 
kind,  your  friendly  consideration,  if  I  may  so  speak,  while  I  endeavour 
to  cHscharge  it.  We  all  know  that  it  is  considered  a  mean  thing 
for  a  man  to  borrow  his  ideas  from  other  men's  books,  and  after 
working  them  to  his  own  purposes,  bring  them  forth  as  if  original, 
as  if  his  own.  Therefore,  I  have  to  render  honour  where  alone  it  is 
due ;  and  am  as  truly  constrained  by  common  honesty  as  I  am  by 
other  feelings,  to  tell  you  that  I  obtained  the  propellers  before  you 
from  the  Bible,  as  if  I  had  obtained  them  by  reading  in  the  book  or 
books  of  man. 

It  were  too  long  to  narrate  how  I  first  got  the  idea  of  the  shape 
of  a  calve's  foot  as  a  naval  propeller;  though  strange  possibly 
for  me  to  say,  and  you  to  hear,  I  got  it  from  the  Bible.  And 
with  wheels  like  those  before  you,  modelled  from  a  calve's  foot,  I 
drove  a  boat  (in  the  presence  of  three  witnesses)  22  x  5  feet  beam, 
with  two  pairs  of  wheels,  the  other  pair  being  common  wheels,  and 
botli  pairs  of  4  feet  diameter — I  say  I  drove  this  boat  300  feet  in 
41  seconds  (5  miles  an  hour)  with  two  young  men  working,  as  against 
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the  performance  by  the  common  wheel  of  the  same  distances  in  57*4 
seconds — 41"  to  57'4* —  in  one-third  less  time. 

Having  achieved  thus  much,  I  thought  that  it  would  gladly  be  taken 
up,  and  lost  a  whole  year  in  trying  to  have  it  so  done.  But  failing, 
I  took  up  the  idea  of  prolonging  the  calve's  foot,  to  suit  after  or  hind- 
wheels. 

While  protracting  the  same  on  paper,  my  attention  was  drawn  to 
several  passages  in  Scripture ;  one  in  the  Second  Book  of  Samuel,  one 
in  Micah,  one  .in  HahbAuk ;  but  especially  to  the  33rd  verse  of  the 
18th  Psalm,  where,  describing  the  making  of  war,  it  is  written,  "  it  is 
God  that  girdeth  mo  with  strength,  and  maketh  my  way  perfect.  He 
maketh  my  feet  like  hinds,  and  setteth  me  upon  mine  high  places." 
While  the  passage  in  Micah  reads,  "  Arise,  and  thresh,  O  daughter  of 
Zion  (by  which  I  think  Great  Britain  is  meant)  for  I  will  make  thy 
horn  iron,  and  I  will  make  thy  hoofs  brass,  and  thou  shalt  beuftt  m 
pieces  many  people." 

Accordingly,  having  made  my  drawing,  I  took  it  to  the  British 
Museum,  and  found  that  I  had  actually,  without  knowing  it,  drawn 
the  shape  of  a  hind's  foot.  And  applying  that  shape  as  a  propeller, 
I  have  found  that  the  more  correctly  I  worked  out  the  hmd's-foot 
shape,  the  better  my  wheel  became. 

The  greater  the  speed  at  which  they  are  driven,  the  more  de- 
cidedly their  power  and  action  are  developed,  in  contradistinction  to  all 
other  paddle  wheels ;  and  the  direct  action  and  driving  surface  of  these 
hind- wheels,  place  them  at  once  beyond  all  competition  by  any  screw 
or  screws. 

So  then  I  have,  in  conclusion,  three  analogies  in  order ;  namely, 
mechanical  aptitude,  for  as  an  engineer  said  to  me,  "  by  all  the  rules 
"  of  mechanics,  your  wheels  ought  to  be  a  great  success."  Next,  I 
have  the  analogy  of  the  cormorant's  foot,  according  to  natural  history. 
And,  thirdly,  I  have  that  Uterahsm  of  the  word  of  "The  Lord  of 
Hosts,"  alas !  too  much  neglected,  or  even  derided  in  these  days,  but 
to  myself,  I  must  confess,  a  source  of  practical  comfort,  of  instruc- 
tion, and,  I  hope,  unbounded  confidence.  And  I  do  look  forward,  I 
confidently  avow,  to  the  time  when  every  steamer  that  leaves  our 
River  Thames,  that  river  of  strength,  will  go  smoothly  flashing  through 
its  waters  driven  by  hind- wheels,  fitted  with  hind's  feet,  and  "  WiJk 
the  waters  like  a  thing  of  life." 

While  for  the  present,  conscious  that  my  wheels,  or  at  least  my 
mode  of  placing  and  adapting  them  to  the  lines  of  a  vessel,  may  admit 
of  great  improvement,  I  do  lUther  hope  to  obtain  some  assistance 
towards  that  end  from  any  comments  which  my  statements  may 
evoke. 

Gentlemen,  I  have  to  thank  you  for  the  kindness  with  which  you  have 
listened  to  so  humble  an  amateur  as  myself,  and  I  beg  to  offer  my  best 
thanks  to  the  President  and  to  the  Vice-President  in  pai*ticular  of  this 
evening,  and  to  the  members  of  this  Royal  Institution,  for  affording  to 
toe  the  opportunity  of  bringing  this  new  form  of  paddle-wheels  work- 
ing under  the  counters  before  a  discemlDg  audience. 
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Dr.  Cboit  :  If  it  maj  bo  permitted  to  make  a  remark  as  the  inrentor  of  what  I 
call  Bcrew-paddles,  I  should  like  to  know  how  Major  Phillips  OTereomes  tlio  back 
lift  P  *If  he  is  enabled  to  do  that,  I  should  bo  inclined  to  look  upon  his  as  a  very  valu- 
able inrention. 

The  Ghaibuan  :  This  would  exhibit  (pointing  to  the  model  in  the  water)  whether 
there  is  any  lift.    Periiaps  jou  -vHU  explain  what  yon  mean  by  your  screw-paddles  ? 

Dr.  Cboft  :  I  don't  know  whether  1  should  be  in  order :  if  you  will  aUow  mo  to 
offer  an  explanation,  I  should  bo  TPiy  happy  to  do  so  (producing  a  model). 

Major  raiujps :  I  have  put  this  paur  of  wheels,  baring  straight-lined  hoofs  on 
for  oonrenienoe  sake.  I  shall  be  very  nappy  indeed,  if  there  is  time  to  put  this  pair 
on  (showing,  as  I  consider  it  is  a  better  pair) ;  because,  though  the  wheels  are  smaller^ 
the  hoofr  have  their  angle  lines  ciirved. 

The  Chaibman  :  I  suppose,  substantially,  they  are  pretty  mudi  the  same. 

Miyor  Phillips  :  No,  Uiey  are  not  quite,  because  of  the  difference  in  the  angle  lines ; 
then  again,  the  larger  you  make  these  wheels  in  reference  to  the  dip,  the  less  and  less 
water  they  raise,  and  the  better  angle  they  go  out  at. 

Dr.  Cboft  :  I  should  like  to  see  it  on  a  larger  scale,  because  we  could  then  comparo 
the  results  better. 

Mr.  Babbass  :  This  seems  to  be  a  very  good  thing ;  there  is  one  point  I  should 
like  to  mention,  ^e  author  seems  to  make  a  point  in  dividing  the  paddle  into  seven 
equal  divisions,  with  a  view  of  securing  one  noat  to  enter  the  water  at  the  same  timo 
as  the  float  on  the  other  side  is  rising. 

Major  Phillips  :  I  am  thankful  to  Mr.  Barrass,  for  puttine  this  forward,  because 
it  will  enable  me  to  dear  up  the  difRoulty.  When  I  said  that  under  this  system 
there  was  always  one  float  just  entering,  one  working  and  one  just  leaving,  I  seo 
from  what  you  say,  that  this  needs  explanation.  It  is  not  so ;  that  is  to  say,  it  is  not 
so  when  the  vessel  is  perfectly  at  rest,  and  before  the  well  is  cleared  out ;  and,  there* 
fore,  it  is  not  until  the  well  is  cleared  out,  that  the  hoofs  get  into  their  full  action. 
But  of  course,  with  any  power  on,  the  well  is  immediately  cleared  out ;  and  thou 
the  action  goes  on  with  one  hoof  just  entering,  one  full  in  and  one  just  leaving. 
When  the  well  is  cleared  down  to  that  point  (showing  the  lowest  point  of  the  well) 
you  have  one  coming  in  in  vacuo  all  the  way.  This  one  (pointing  to  the  second  hoof 
bdow  the  water  line)  is  in  full  work — has  full  grip  upon  the  condensed  water,  which  is 
eoming  up  from  imdemcath  instead  of  working  in  water  rushing  through  it,  as  tlio 
screw  does  ;  and  the  third  hoof  is  just  coming  out^  In  the  trial  of  the  twin-screws, 
mentioned  to-day  in  tho  TimeSy  they  made  300  rovolutions  and  only  ran  six  miles  an 
hour.  Seciuj;  tliat  tlio  experiment  was  deemed  a  great  success,  I  was  perfectly 
astonished  to  find  only  tliat  result  of  speed  ;  but  I  am  not  at  all  astonished  when  I 
consider  that  screws  have  to  wabble  amid  waters  which  are  rushing  through  them. 

Mr.  Bahrass  :  With  respect  to  the  double  screw,  do  you  propose  to  make  your 
propellers  as  efficient  as  the  double  screw  for  muna;uvering  purposes  ?  Do  you  have 
one  shaft  ? 

Major  Phillips  :  No  ;  I  use  them  with  separate  shafts,  but  I  nve  them  an 
arrangement  by  wliich  you  make  the  two  shafts  into  one  for  purposes  of  long  voyages. 
I  arrange  them  so  that  they  can  work  just  as  tho  twin-screws  do  with  indepen- 
dent engines. 

Mr.  Babbass  :  I  simply  asked  the  question,  because  you  did  not  name  it  in  the 
paper. 

Major  Phillips  :  I  have  a  sketch  here  which  shows  that.  It  is  a  drawing  for  an 
Indian  river  boat,  of  a  hundred  tons,  in  wliich  I  have  drawn  in  two  separate 
engines. 

The  Chaibma*  :  I  nni  sure  wo  ore  very  much  indebted  to  Miyor  Scott  Phillips 
for  the  introduction  of  this  subject  to  the  iueeting.  I  tliink  that  without  doubt,  it  is 
a  decided  improvement.  I  have  long  thought  myself  of  adapting  some  form  of  float 
that  would  enter  tho  water  without  violence,  and  without  a  shock,  and  would  not 
raiso  the  water ;  that  would  be  a  very  desirablo  thing.   Of  course  we  have  seen  that 

*  Dr  Croft  did  not  enter  the  lecture-room  till  after  Major  Phillips  hftd  ihiOWii  that 
there  could  be  no  lift  of  backwater,  as  by  Diagram  Fig.  I. 
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in  screws  there  is  a  Tery  considerable  loss  of  power :  yon  drire  tliem  at  a  great  lafte, 
and  tliero  is  a  great  consumption  of  ooal.  xou  get  a  greater  speed  no  doubt,  and 
under  certain  circumstances  a  considerable  advantage ;  but,  taking  it  on  the  whok, 
there  is  a  very  groat  disadvantage  arising  out  of  the  consumption  of  coal  whidi  is 
necessary,  and  when  you  come  to  head-winds,  there  is  always  a  great  oonaumption  of 
coal  without  any  oorrcspondine  result.  I  don't  think  that  will  occur  here  while  under 
similar  circumstances  in  smooth  water.  I  think  there  would  be  a  greater  result.  Iliis 
plan  has  decided  advantages  over  the  side  paddle-wheel,  and  it  approximatea  more  to 
the  twin-screw.  It  is  of  course  a  question  only  to  bo  detcrmineid  by  experiment,  as 
to  whether  it  will  give  greater  results  than  the  twin-screw.  No  doubt  you  can  get  a 
greater  suface  here,  but  all  paddles  have  this  one  disadvantage,  this,  perhaps,  lees  than 
any  other,  that  they  are  immediately  affected  by  the  alterations  of  draught ;  that  it  to 
say,  as  you  consume  your  coal,  you  lighten  your  vessel,  and  as  you  lighten  the  vwid 
you  lessen  ihe  dip  of  vour  wheels,  and  the  consequence  is  your  engines  run  away 
with  your  wheels,  and  there  is  a  loss  of  power.  On  the  other  hand,  u  jou  so  a^jnst 
your  paddle-wheels  that  they  give  the  best  results  when  they  are  very  deep,  they  loss 
power  accordingly  as  they  gd  lighter,  or  vice  versd.  If  you  arranse  thJem  so  as  to 
nave  the  best  effect  when  the  vessel  is  light,  you  have  to  contend  with  the  disadvant- 
age of  heavy  draught.  I  think  alterations  in  draught  will  not  make  very  much  difo* 
ence  with  this  plan.  I  think  they  will  be  nearly  as  dfective  with  a  deep  draught  as  wHh 
light  draught,  which  is  just  what  occurs  in  the  screw.  It  seems  m  the  screw,  that 
the  deeper  the  vessel  is,  notwithstanding  the  greater  weight,  the  greater  is  the  efhA, 
because  you  get  it  into  more  solid  water, — so  you  will  have  here.  I  quite  agree  with 
what  Major  Phillips  says  with  respect  to  the  water  coming  up  from  below.  Again  I 
think  tliat  experiments  with  larger  vessels  will  give  greater  results  than  those  men- 
tioned arising  out  of  this  fiict,  that  the  larger  the  vessel  is,  the  greater  is  the  column  of 
water  to  press  the  water  under  the  padcUes.  The  more  sohd  the  water  is,  and  the 
deeper  the  immersion  of  the  wheeb  arising  from  the  greater  column  of  water,  so  the 
effect  will  be  increased. 

As  we  have  another  paper  to  read,  I  will  not  occupy  any  more  time.  Will  you 
allow  me  to  offer  your  thanks  to  Mi^or  Phillips  for  his  very  interesting  paper?  He 
Jin«  gone  into  quite  a  now  field,  audit  does  him  more  credit  inasmuch  as  it  is  not  his 
profession,  and  he  has  not  had  the  advantage  which  many  of  us  have  ^lad. 

Major  Phillips  :  I  beg  to  return  my  best  thanks  for  your  kind  reception  of  my 
paper,  and  that,  not  only  by  aU  present,  but  by  the  members  of  the  naval  profession 
in  particular. 
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Contributed  by  Mr.  F.  A.  Braendlin,  and  read  by  Charles 

Phelps,  Esq. 

Gentlemen, — At  the  lequest  of  several  gentlemen  much  interested 
in  the  recent  improvements  of  small  arms,  I  am  induced  to  come  for- 
ward on  the  present  occasion  to  state  my  views  on  the  subject,  which 
were  acquired  by  theoretical  and  practical  experiments. 

All  the  recent  improvements,  particularly  in  breech-loading  principles, 
depend  in  a  great  measure  on  mechanical  laws ;  and  I  know  of  one 
breech-loader,  devised  and  made  by  a  mechanical  engineer,  which  is 
in  my  opinion  the  best,  and  which  will  maintain  its  supeiiority  over 
all  other  fire-arms. 
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Great  attention  has  been  given  for  some  time  to  the  study  of  the 
different  kinds  of  small  arms  in  use,  to  the  improvements  which  have 
been  effected  lately,  to  the  different  projectiles,  to  the  different  modes 
of  rifling,  and  so  on,  all  of  which  must  come  ihto  consideration  when 
we  speak  of  military  small  arms. 

I  do  not  think  it  necessary,  and  besides  it  would  take  up  too  much 
time,  and  perhaps  tire  the  patience  of  the  audience,  to  go  into  details 
regarding  muzzle-loading  fire-arms ;  besides,  the  estimation  in  which 
they  were  held  is  rapidly  declining,  and  they  will  soon  be  one  of  the 
things  of  the  past ;  and  I  am  sure  the  generation  to  come  will  look 
with  the  greatest  astonishment  at  a  weapon  where  a  stick  called  a 
ramrod  was  necessary  to  push  the  charge  down  into  the  barrel,  when 
it  is  so  easy  to  load  at  the  breech.  Muzzle-loaders,  however,  are  still 
need,  and  every  one  present  is  no  doubt  acquainted  with  the  weapon 
in  use  in  the  English  army,  I  mean  the  Enfield  rifie.  Now  I  have  no 
doubt  it  will  be  admitted  by  all  using  muzzle-loaders,  that  loading  is 
a  dangerous  operation.  I,  for  instance,  always  feel  nervous  when 
pushing  the  charge  down  the  same  road  by  which  it  has  to  come  out. 
The  Ei^eld  rifle  is  an  excellent  weapon,  and  at  the  time  of  its  intro- 
duction it  was  no  doubt  the  best  then  in  existence,  but  such  im- 
portant improvements  have  lately  been  made  in  fire-arms  that  it  has 
been  decided,  I  believe  to  the  best  of  my  knowledge,  to  exchange  by 
degrees  the  present  fire-arm  for  one  more  serviceable,  and  capable  of 
greater  execution.  To  select  such  an  arm  it  is  of  importance  to  con- 
sider two  things,  first,  is  the  new  arm  to  be  again  a  muzzle-loader  or 
a  breech-loader. 

I  am  sure  every  one  will  agree  with  me  that  if  we  can  get  a  breech- 
loader that  fulfils  all  the  conditions  required  of  a  serviceable  arm,  let 
it  be  the  one  by  all  means ;  but  to  satisfy  even  the  adtocates  (if  there 
be  such)  of  muzzle-loaders,  let  us  inquire  whether  there  is  an  arm 
which  is  both  a  perfect  muzzle-loader  and  breech-loader  at  the  same 
time.  If  such  an  arm  can  be  found,  decidedly  that  is  the  arm  which 
we  want,  and  which  will  satisfy  everybody. 

But  in  the  selection  of  such  an  arm,  it  is  again  important  to  con- 
sider which  is  the  simplest,  safest,  and  cheapest  arm  of  this  kind. 

The  variety  of  breech-loaders  is  becoming  endless,  but  all,  with  the 
exception  of  one,  fail  in  the  first  condition,  viz.,  that  there  must  be  no 
escape  of  gas,  to  prevent  which  almost  all  require  the  use  of  a  greased 
wad,  which  will  never  do  for  a  soldier.  The  reason  of  this  defect  is, 
that  in  all  those  breech-loaders,  the  force  of  the  explosion  has  a  ten- 
dency to  separate  the  joint,  whilst  what  is  wanted  is  one  in  which  the 
force  of  the  explosion  shall  close  the  joint,  and  in  which  the  greater 
the  charge,  the  more  effectually  shall  the  joint  be  closed. 

Spedal  ammunition  is  also  very  objectionable,  for  if  the  special 
ammunition  should  be  wanting,  the  arm  would  be  worse  than  useless. 
We  want  a  breech-loader  which  can  be  loaded  with  loose  powder  and 
ball  at  the  breech  if  there  is  no  ramrod,  or  at  the  muzzle,  if  there  is 
one,  and  we  choose  to  do  so. 

To  load  with  loose  powder  and  ball  we  must  have  a  solid  breech  on 
a  solid  recoil,  and  I  know  only  of  one  which  has  those  desirable  pro- 

voL.  vm.  u 
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perties.  A  military  arm  of  this  kind  must  likewise  be  simple,  and 
must  have  no  delicate  parts  that  require  nursing,  or  it  will  not  do  for 
a  soldier.  Safety  is  another  great  consideration.  A  breech-loader 
that  cannot  be  discharged  before  everything  is  safe  and  in  its  jdace, 
and  which  can  be  placed  without  risk  in  the  hands  of  any  raw  recruit, 
is  no  doubt  what  is  wanted. 

Now  we  come  to  a  very  important  point,  particularly  for  the  country 
at  large,  I  mean  the  pockets  of  the  taxpayers.  There  is  no  doubt 
about  that,  for  economy  is  a  very  important  point. 

Now  if  we  can  find  a  breech-loader  which  is  almost  as  cheap  as  a 
muzzle-loader,  a  great  point  would  be  gained ;  but  if  we  could  find  a 
breech-loading  principle  which  could  be  applied  to  the  existing  arms  at 
a  nominal  cost,  that  would  be  best  of  all.  Again,  I  say  there  is  only 
one  I  know  of  which  has  all  these  properties,  and  I  have  it  here ;  I  am 
sure  it  will  be  interesting  to  all,  for  it  may  be  the  future  arm  for 
warfare,  invented  and  patented  by  Mr.  Mont  Storm. 

I  said  before,  three  points  have  to  be  considered,  vis. : 

First — Simplicity 
Second— Safety 
Third — Economy . 

Let  us  examine  Storm's  breech-loading  nfie.  Is  it  simple  T  Most 
decidedly  it  is.  You  have  but  to  open  the  breech,  put  the  charge  in, 
close  it,  cap  it,  and  your  gun  is  ready  for  firing.  There  are  no  levers, 
latches,  and  all  those  niceities  required  to  work  it,  which  form  an 
essential  part  in  all  other  breech-loaders. 

In  order  to  give  you  an  idea  of  its  extreme  simplicity,  let  us  look  at 
its  construction.  If  we  take  for  instance  a  regular  Enfield  barrel,  cut 
a  piece,  say  two  inches,  off  the  breech  end,  connect  this  piece  by  a 
hinge  with  the  barrel,  so  that  the  breech  can  be  opened  and  laid  on 
the  top  of  the  barrel,  fit  into  this  breech-piece  a  steel  tube  or  valve, 
which  in  closing  inserts  itself  into  the  barrel  recessed  for  the  purpose, 
and  which  entirely  prevents  the  escape  of  gas,  being  in  fact  the  con- 
tinuation of  the  barrel,  called  a  valve,  gas  check,  or  expanding  ring, 
and  of  which  I  shall  have  occasion  to  speak  more  fully  presently,  and 
we  have  a  breech-loader  of  the  simplest  kind,  so  simple,  in  fact,  that 
General  Guiod,  who  made  official  trials  of  these  guns  in  France,  says 
in  his  report  to  the  Emperor : 

"  That  these  arms  are  of  a  solidity  and  simplicity,  of  which  no  other 
"  arms  of  this  kind  can  give  an  idea."  And  again,  in  another  place 
he  says— 

"  These  breech-loaders  fulfil  all  the  conditions  required  of  a  perfect 
"  mihtary  arm." 

It  will  be  observed  that  the  breech  A  (Plate  XX,  Figs.  2, 3)  is  solid^ 
as  sohd  as  that  of  any  muzzle-loader ;  at  the  back  of  it  is  a  little 
recess  B,  Fig.  3,  for  the  purpose  of  locking  the  breech  secure  in  its 
place.  Of  this  pouit  I  shall  have  to  speak  when  we  come  to  the  second 
head,  namely,  safety. 

But  before  doing  this,  I  must  ask  your  attention  once  more  to  this  very 
ingenious  contrivance,  called  the  valve  or  expanding  ring,  C,  P^igs.  2,  3, 
and  it  will  be  seen  that  no  breech-loader  can  be  perfectly  gas-tight 
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without  it.  If  you  look  at  this  little  ring  you  will  find  that  it  is  at  the 
back  tapered  down  so  as  to  present  a  surface  to  the  explosive  force. 
Now  it  is  natural  that  this  ring  or  valve  at  the  discharge  will  be  pressed 
forward  into  the  barrel,  and  at  the  same  time  expand  so  as  to  prevent 
any  escape  of  gas.  So  perfect  is  this  contrivance,  that  at  the  late 
meeting  at  Wunbledon,*  such  rifles  have  been  fired  as  many  as  400 
times  in  succession,  and  yet  not  the  slightest  escape  of  gas  was 
perceptible. 

It  will  also  be  observed  as  quite  natural,  that  by  an  increased 
charge  of  powder,  the  ring  will,  with  increased  force  be  pressed  against 
the  face  of  the  barrel,  m  contrast  to  any  other  breech-loader  in 
existence.  Every  one  must  agree  with  me  that  it  is  the  simplest  con- 
trivance to  get  a  good  and  efficient  breech-loader. 

Speaking  of  simplicity,  I  should  just  like  to  mention  a  little  circum- 
stance, wliich  was  commented  upon  by  many  gentlemen,  and  particu- 
larly by  some  of  the  Birmhigham  gmi-makers,  that  is,  that  the  breech 
fits  80  loosely ;  and  they  attribute  that  no  doubt  to  bad  workmanship. 
Now  every  gentleman  present  will  know  by  experience,  that  all  things 
expand  when  heated,  especially  metals.  After  firing  twenty  or  thirty 
rounds  in  rapid  succc^ssion,  breech-loaders  that  have  to  fit  with  mathe- 
matical nicety  to  prevent  escape  of  gas,  will  stick  fast  and  become 
useless.  Not  so  with  Storm's  breech-loader ;  allowance  is  made  for 
this  circumstance,  without  deprivmg  the  gun  of  any  of  the  conditions 
required  in  a  good  breech-loader,  and  therefore  the  gun  can  be  fired 
any  number  of  rounds,  without  any  impediment  being  felt.  This  is 
an  ansV^er  to  such  futile  objections. 

The  second  point,  viz.,  safetji^  is  self-e\'ident  if  we  look  at  the  con- 
trivance for  locking  and  securing  the  breech,  B,  Fig.  3  ;  it  will  be  seen 
that  the  gun  cannot  possibly  be  fired  without  everything  being  secure 
in  its  place,  as  the  hammer  could  not  by  any  means  reach  the  nipple 
and  explode  the  cap,  and  it  is  altogether  impossible  to  have  an  accident, 
and  may  therefore  be  given  into  the  hands  of  raw  rccruits,  as  I  said 
before,  without  the  slightest  danger. 

We  now  come  to  the  last  point,  economy.  Practical  men  will  under- 
stand this  point  Ix^tter.  There  is  no  gun  extant,  muzzle  or  breech- 
loader, that  can  be  turned  out  so  cheap  with  proper  machinery. 

Storm's  breech-loader  can  be  made  cheajxjr  and  better  than  any 
other  gun. 

Storm's  gun  can  also  be  made  stronger,  and  at  the  same  time  to 
look  more  graceful.  Storm's  gun  can  be  made  to  shoot  equal  to,  if  not 
better,  than  any  muzzle-loader.  I,  for  my  part,  am  sm*e  that  it  will 
shoot  better  than  any  muzzle-loader  that  can  be  produced. 

Now,  if  an  arm  can  be  mad(*  that  combines  in  itself  a  jKirfect  muzzle- 
loader,  as  yell  as  breech-loader  in  one,  that  is  stronger  and  mon? 
serviceable,  and  does  not  require  nursing  and  careful  handling ;  that 
Avill  shoot  equal  to,  if  not  better,  than  any  other  arm  of  whatever 
make  or  name,  that  will  wear  long  and  stand  much  use,  that  is  siinjjlcr 
tlian,  and  as  cheap  as  any  other  arm,  it  is  natural  that  we  must  call  it 

•  Not  the  meeting!?  in  July,  18G1,  but  in  1863.wKd. 
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the  most  perfect  ami  of  the  age.  I  have  said  that  it  is  the  cheapest 
arm ;  I  will  go  a  step  further,  and  show  that  it  is  an  efficient  breech- 
loader, that  it  is  A  1  in  every  respect ;  that  it  is  a  muzzle-loader  at  the 
same  time,  that  it  is  in  fact  so  good  and  perfect  that  no  other  arm  in 
existence  can  equal  it,  can  be  got  that  combines  two  points,  simpli- 
city and  safety,  and  can  be  produced  at  a  small  outlay  by  convertmg 
the  present  Enfield. 

I  call  it  economy,  as  it  would  save  the  country  millions  of  money. 
The  present  Enfield  can  be  converted  or  altered  into  a  breech-loader 
on  Mont  Storm's  principle. 

The  converted  rifle  will  still  be  a  muzzle-loader,  if  required ;  it  will 
be  a  breech-loader  that  can  be  loaded  with  entire  or  special  ammuni- 
tion,  with  the  Government  ammunition  at  present  in  use,  or  ¥dth  loose 
powder  and  ball  at  the  breech,  or  at  tne  muzzle  of  the  barrel;  in 
either  way  it  will  shoot  equally  welL 

If  you  consider  the  terrible  execution  such  an  arm  is  capable  of 
domg,  that  it  can  be  discharged  six  or  eight  times,  in  case  of  neces- 
sity, in  a  minute  with  accuracy ;  that  this  arm  can  be  loaded  and  fired 
in  any  position,  with  entire  or  breech-loading  ammunition,  or  with  loose 
powder  and  ball,  it  must  be  self-evident  that  an  army  with  such 
weapons,  is  more  than  three  times  a  match  for  an  army  armed  with 
common  muzzle-loaders. 

Mont  Storm's  system  of  breech-loading  is  applicable  to  all  arms, 
from  the  pea  rifle,  to  the  largest  bore  or  elephant  gun,  to  the  punt 
gun  and  field  artillery,  to  3-poimders  and  up  to  IS-pounders., 

The  jury  in  the  great  International  Exhibition  of  1862  appreciated 
the  merits  of  these  weapons,  by  awardmg  it  a  prize  medal,  mentioning 
particularly  the  merit  of  its  being  capable  of  being  applied  to  the 
conversion  of  the  Enfield  rifle.  No  one  that  is  at  all  acquainted  with 
the  leading  newspapers  ^  can  have  omitted  reading  in  what  a  spirited 
manner  this  subject  has  been  taken  up  by  all  and  every  one,  particu- 
larly by  the  Times,  Army  and  Navy  Gazettey  Volunteer  Gazette,  &c. 
Captain  Sherard  Osborn,  an  able  officer,  has  shown  his  appreciation 
of  the  principle,  by  arming  the  best  marksmen  belonging  to  the  Anglo- 
Chinese  expedition  under  his  command  entirely  with  this  weapon. 

A  few  extracts  from  some  of  the  leading  papers  will  not  be  out  of 
place  here : — 

Times,  \^th  July,  1861. 

During  yesterday  and  the  day  before,  Stonn's  breech-loading  rifle  was  exhibited  on 
the  ground  (Wimbledon).  A  description  of  this  moat  perfect  of  all  breech-loaders 
has  ubreadv  appeared  in  our  columns,  and  its  immeasurable  superiority  over  all  other 
\reapons  of  the  same  kind  is  so  well  known  now,  that  further  pruise  is  needless. 

Times,  16th  July,  1862. 

Mr.  Storm's  American  breech-loader,  to  which  we  ventured  to  direct  attention,  at 
being  beyond  all  doubt  the  best  breech-loading  rifle  in  the  building,  has  met  witli  the 
cordial  approbation  of  the  jury,  who  have  awarded  it  a  prize-medal,  &c. 

Times,  Slst  July,  1862. 

The  American  breech-loading  rifle  is  now,  since  itgained  the  prizc-mcdal,  left  out 
in  the  Military  Court  for  public  examination.    The  interest  which  this  weapon 
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CTcifang  among  military  Tisiton,  foreigners  as  well  as  English,  is  Teir  great,  and 
._  ems  to  be  getting  greater  ererr  day.  In  the  Military  Court,  the  breech  apparatus 
is  shown  fitted  to  the  Enfield,  Whitworth,  cayalry,  and  other  rifles,  and  its  incon- 
tettahle  guperhrity  oyer  the  European  inrentions  of  the  same  kind  can  be  seen  the 
instant  the  weapons  are  compared  with  English,  French,  or  German  breech-loaders, 
4c. 

VoluiUeer  Service  Chuette^  2hth  July,  1863. 

JutI  before  the  conclusion  of  the  meeting  a  rery  interesting  shooting  took  plaoo 
under  somewhat  norel  conditions.    The  patentees  of  Mont  Storm's  rifles  had  not 
only  a  tent  on  the  ground  for  the  display  of  their  inrention,  but  had  yeiy  wisely 
l^iren  two  prices  to  be  contested  for  by  rifles  fitted  with  their  breech — for  their 
mTention  consists  simply  in  fitting  a  breech-chamber  into  any  rifle,  and  thereby  oon- 
Terting  it  firom  a  muzzle-loader  into  a  breech-loader.    The  principle  is  an  exceed- 
va^jij  ample  one ;  and  the  patentees  have  particularly  directea  their  attention  to  the 
Enfield  nfles,  both  long  and  short,  so  that  the  GK>Yemment  at  a  small  expense  midit 
convert  the  national  weapon  at  once  from  a  muzzle-loader  to  a  breech-loader.    'She 
conditions  of  the  prize  were  rery  properly  framed,  so  as  to  show  the  great  adyantage 
of  the  breech-loaaer  in  quickness  of  fire,  while  nothing  was  sacrificed  in  precision. 
Each  competitor  was  accordingly  given  Uie  use  of  the  butt  for  two  minutes,  and  he 
was  supplied  with  a  Mont  Storm  nfle  and  plenty  of  ammunition,  with  which  he  was 
at  liberty  to  load  and  fire  as  &st  as  he  pleased.    There  were  two  prizes  to  be  given 
to  tiie  highest  and  next  highest  scores  thus  obtained.    There  were  upwards  of  forty- 
competitors,  and  the  first  prize  was  won  by  Ensign  Starkie,  of  the  Queen's  (West- 
minster), who  made  34  marks  in  11  rounds.    The  second  prize  was  won  by  Serjeant 
Drane,  of  the  London  Bifle  Brigade,  who  made  32  marks  in  13  rounds.    One  gentle- 
man fired  as  many  as  15  rounds  in  the  time  allotted,  while  another  fired  as  few  as  8. 
All  fired  firom  a  sitting  or  lying  down  position,  and  the  advantage  of  loading  a 
breech-loader  was  seen  in  a  moment,  when  compared  with  the  intolerably  awkward 
miUtary  position  of  loading  a  long  Enfield  muzuo-loader  firom  the  knee.    The  rifie- 
man  with  the  breech-loader  need  never  rise  firom  his  lying-down  position,  and  con- 
sequently need  never  expose  himself  in  the  least  to  an  enemy's  shot — an  enormous 
advantage  in  skirmishing  and  outlying  or  ambuscade  work.    We  are  glad  to  hear 
that  the  patentees  are  organizing  a  company  to  bring  their  invention  into  general 
use ;  and  so  sure  are  we  that  the  breech-loader  must  ere  long  supersede  the  muzzle- 
loader,  that  wo  gladly  welcome  any  effort  in  this  direction,  and  more  particularly 
one  that  is,  as  in  this  case,  so  closely  connected  with  the  national  arm.     We  have 
watched  this  rifle  with  some  interest,  as  it  was  brought  under  our  notice  nearly 
twelve  montlis  ago.    We  tried  it  through  all  the  ranges  up  to  1,000  yards.    At  that 
time  the  inventors  had  not  quite  determined  on  their  cartridge,  and  we  used  some 
skin  cartridges  that  were  not  quite  satisfisctory.    The  rifles  may  now  be  loaded  either 
with  Government  ammunition,  ^-ith  an  improved  skin  cartridge,  or  firom  the  flask,  and 
their  shooting  at  Wimbledon  showed  the  merits  of  the  invention  in  a  very  strong 

Ko  one  could  have  witnessed  this  contest  without  contrasting  it  most  favourably 
with  the  small-bore  shooting  of  the  meeting.  The  latter,  it  is  true,  was  carried  to  the 
extremest  verge  of  excellence,  and  bull's-eyes  at  1,000  yards  were  made  over  and  over 
again  :  and  yet  the  small-bore  has  done  nothing,  hteiully  nothing,  in  advancing  the 
militaiy  defence  of  the  country,  and  we  very  much  doubt  if  it  ever  will  advance  it. 
Its  very  success  is,  in  fact,  harking  on  the  leading  hounds  on  a  false  scent.  This 
Mont  Storm  contest — almost  unobserved,  and  known  but  to  few  who  attended  tlie 
meeting,  as  it  was — on  the  other  hand,  is  all  in  the  right  direction.  It  showed  tlio 
military  quaUties  of  a  rifle  in  the  highest  degree — great  simplicity,  great  quickness, 
great  precision ;  and,  man  for  man,  a  section  of  breech-loader  riflemen  would  give  an 
account  of  a  section  of  small-bore  gentlemen  before  the  latter  had  unpacked  their 
apparatus  and  got  their  rifles  into  working  gear. 

The  fiaUowing  sooret  were  made  with 
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Stobm'8  Bbsxch-loadeb.  ^ 

Points.        No.  of  shots. 

Ensign  Starkie,  Queen's  (winner)     34  11 

J.  I)ranc,  Loudon  Rifle  Brigade    32  13 

I  will  here  also  subjoin  the  description  of  Mont  Storm's  breech-loading  fire-anns 
in  his  own  words. 

lirecch-loading  arms  may  be  divided  into  twelve  different  systems  or  "  species " 
and  there  are  at  least  eleven  "varieties"  of  these  species.  The  twelfth  species  (Mont 
Storm's  "  self-soaUng  chamber  system")  is  of  comparatively  recent  development,  and 
its  plan  is  adapted  so  as  to  be  universally  applicable  to  every  style  and  cuass  both  of 
mihtary  and  sporting  arms,  or  the  ready  conversion  of  present  muzzle-loading  arms 
into  breech-loaders.  Some  of  its  many  points  of  merit  may  bo  enumerated  a;i 
follows  : — 

It  has  a  clmmbor,  but  no  lever,  either  lateral,  vertical,  or  of  any  other  description, 
to  catch  in  the  accoutrements,  dress,  or  bridle-rein. 

It  IS  confined  to  no  special  ammunition. 

The  charge  may  be  varied,  but  the  arm  cannot  be  overloaded. 

The  explosion  takes  place  within  a  aoUd  chamber.  Tbe  recoil  is  upon  a  solid 
brecdi. 

The  connection  between  the  stock  and  barrel  is  strong,  graceful,  and  ^* fixed:*' 
thus  it  is  adapted  for  the  vlbg  of  the  bayonet  for  infantry. 

The  opening  and  closing  of  the  chamber  is  oflected  with  unprecedented  case  and 
rapidity  by  means  of  the  mere  finger  and  thumb,  even  when  the  weapon  and  the 
soldier  are  l^ing  upon  the  ground,  and,  in  the  case  of  cavalry  in  action,  the  left  hand 
remains  entirely  freo  to  govern  the  reins.  It  is  a  perfect  muzzle-loader.  The  force 
of  the  explosion — irrespective  of  special  ammunition — closes  the  joint,  in  contrast  to 
its  ciTeet  m  other  breech-loading  arms ;  thus  there  is  no  escape  of  gas. 

It  cannot  stick  fast  or  clog  by  rust  or  powder  dirt. 

There  is  no  shdin^  or  abrasion  of  one  surface  upon  another  in  opening  and  closing 
the  breech,  so  there  is  no  wear  by  friction. 

In  the  insertion  of  the  cartridge,  the  ball  constitutes  the  handle  or  ramrod— an 
important  feature. 

It  cannot  be  fired  accidentally  or  purposely  till  the  chamber  is  locked  in  phice ; 
and  the  locking  device  is  solid,  "  self-acting,"  and  infallible  in  its  opemtion. 

It  is  extremely  simple,  involves  no  deCoate  parts,  and  cannot  easily  get  out  of 
order. 

Tlierc  are  no  specialties  of  lock,  stock,  barrel,  or  mountings :  thus  there  are  no 
mysteries  in  its  repair  :  it  is  of  economical  construction,  and  an  approved  species  of 
"  self-acting  primer"  may  be  appUed  to  it. 

These  arms  may  be  thoroughly  and  quickly  cleaned  without  the  application  of 
water. 

Though  these  arms  are  only  now  about  to  bo  brought  before  the  public  in  this 
country,  they  have  received  greater  approbation  at  numerous  public  trials  before 
Govenunental  and  military  authorities  in  America  than  any  arm  liitherto  known. 

WM.  MONT  STORM,  N.Y. 
3,  Rood  Lane, 

January  1,  1863. 

Mr.  PuELPS:  This  is  the  valve  (opening).  The  explosion  taking  place  in  the 
chamber  drives  eventhing  before  it,  and  so  doing,  the  lips  of  the  valve  are  taken 
against  the  lips  of  the  barrel  pn^venting  the  escape  there  would  otherwise  be  of  the 
gas.  It  is  a  solid  breech, — it  is  merely  the  end  of  the  barrel  cut  off"  or  another 
substituted  for  it.  It  is  solid,  just  the  same  as  if  it  was  a  muzzle-loader,  and  the 
recoil  is  on  Uie  sohd  base  of  the  gun. 

The  CiiAiRMAX  :  How  is  it  closed  at  ik»  joint  where  the  hinge  is  ? 

Mr.  PiiKLPS :  The  breecli-picce  is  merely  attached  by  the  liinge  to  the  barrel.  The 
gas  is  prevented  escaping  by  the  valve  fitting  into  the  end  of  tho  barrel. 
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The  CuAuaux :  Is  there  a  double  valve  ? 

Mr.  Phelps  :  There  u  only  one  valve. 

The  CHATRMAy :  Is  there  a  straight  vent  into  the  chamber? 

Mr.  Phblfs  :  An  angular  one. 

The  Chaibman  :  There  is  objection  to  that  angle. 

Qeneral  Boilsau,  B.E.,  F.ILS. :  I  wish  to  male  a  few  remarks  on  the  principle  of 
this  rifle.    ^  you  will  aillow  me,  I  will  take  it  into  mj  hands  and  explain  my 
remarks.    It  is,  Mr.  Chairman,  a  matter  of  paramount  importance  that  we  should 
oonsider  all  the  circumstances  connected  with  evoiy  invention  which  is  brought  for- 
irard  in  this  theatre,  because  I  believe  that  Government  look  greatly  to  the  discus- 
■ions  which  take  place  here,  for  opinions  which  they  probab^  would  not  receive 
otherwise ;  and  on  that  around  I  tmnk  we  ou^ht  not  to  allow  the  points  which  have 
heen  brought  before  us  this  evening  to  pass  without  the  expression  of  some  opinion 
as  to  the  quality  of  gun  which  is  smimitted,  and  alsd  as  to  its  comparison  with  other 
iurecch-loaain^  guns  which  have  been  brought  under  Gk>vemmeQt  notice,  and  some 
of  which  are  introduced  into  the  army,    l^thout  any  wish  to  refer  personally  to  the 
inventor  6f  this  very  beautiful  and  highly-finished  piece,  I  may  say  a  few  words  on 
the  principle  involved  in  its  construction,  because  it  is  on  that  only  I  wish  to  speak. 
To  commence  with  the  principle :  I  may  say  that  it  is  acknowledged  that  ourvihnear 
motion,  whidi  is  to  be  resolv«Hl  into  rectilinear  motion,  is  not  the  principle  which  you 
should  have  where  the  object  is  to  bring  two  surfaces  into  contact  the  one  with  the 
other.    It  is  desirable  that  the  motion  should  be  in  a  straight  line,  and  therefore  I 
think  that  all  hinse  breeches  of  this  description,  which  turn  over  for  the  purpose  of 
loading,  and  which  are  obliged  to  be  turned  back  for  the  purpose  of  closing  tne  two 
itti£K3es  to  be  brought  into  contact,  is  not  a  correct  princij^.    I  hare  a  great  objec* 
tion  to  the  manner  in  which  this  gun  is  loaded.    The  gentleman  who  read  the  paper 
■ays  he  loads  by  the  muzzle  always  with  great  fear.  •  I  have  fired  many  thousand 
rounds  from  muizle-loading  rifles,  and  I  do  so  with  the  most  perfect  certainty  that 
tliere  is  no  danger  at  all  in  the  operation.    In  fact,  I  feel  that  I  qa&  load  a  gun  from 
the  muzzle  with  veiy  much  more  security  than  I  can  load  this  gun  from  the  breech ; 
because  in  putting  the  cartridge  in,  I  counter-march  the  breech  before  I  begin,  and 
then  put  the  powder  and  bullet  in  in  the  reverse  order  in  which  they  are  to  go  out. 
That  is,  I  place  the  bullet  towards  my  own  body,  instead  of  towards  the  proper 
object  to  be  fired  at.    Then  as  to  the  method  in  which  the  breech  is  closed,  I  don't 
think  there  is  a  perfect  contact  between  the  two  surfaces,  because  frx>m  the  explosion 
o£  the  powder,  if  there  is  a  valve  which  is  supposed  to  close  the  breech,  it  must  to  a 
certain  extent  jamb,  and  in  lifting  up  the  bree^  in  this  way;  there  would  be  a  friction 
upon  the  lower  part  and  a  scraping  upon  the  upper  part,  which  would  in  a  short 
tune,  according  to  my  apprehension,  bnng  about  a  leakage  of  gas.    Then  in  respect 
to  the  power  which  this  gun  is  said  to  possess,  of  being  loaded  from  any  position, 
supposing  it  is  required  to  load  it  with  loose  powder  by  Uio  breech,  how  is  this  to  bo 
dooio  when  in  such  a  position  as  this — kneeling  or  lying  down  ?    It  can  ouly^  be 
loaded  with  special  cartridges  from  the  breech,  or  Government,  or  other  similar 
oartridges  from  the  muzzle.    I  will  now  notice  several  forms  of  breech-loaders  on  the 
prin(i]^e  of  direct  action,  all  of  which  have  their  advocates,  and  are  deserving  of  a 
•epante  description.    Westley  Bichards's  breech-loader  (exhibiting  one),  see  Plate 
Xy,  figs.  4,  6,  o,  has  a  lift  piece  which  carries  a  piston ;  the  piston  has  at  its  fore 
end  a  gon  metal  or  a  copper  plug,  and  at  the  rear  end  has  a  slqfung  shoulder,  work- 
ing against  a  stud.    The  cartridge  is  introduced  bullet  foremost,  as  I  believe  it  is  the 
omj  way  it  would  be  introduced  by  a  soldier.    The  breech-piece  is  turned  down,  tlio 
piston  works  against  the  stud  at  the  end  of  Uie  chamber,  and  when  the  breech-piece 
IS  brought  down  home,  the  metal  plug  b  pressed  firmly  into  the  barrel,  and  the  gun 
is  thus  made  perfectly  gas-tight.     Many  thousand  rounds  have  been  fired  out  of 
Westley  Bicliards's  breocn -loaders,  and  tlicv  have  remained  to  the  last  as  efficient  as 
when  first  used.     I  l)clieve  a  number  of  them  have  been  iutroduoed  iuto  tlic  army, 
and  I  am  informed  they  have  given  great  satisfaction. 

Another  form  of  breech-loader  is  that  of  CaliDluT  and  Terry,  figs.  7. 8,  9. 10.  This 
(exhibiting  the  rifle)  has  also  a  direct  acting  pistou.  There  is  a  side  lever  which 
moves  oa  a  hinge.    Thia  I  consider  to  be  its  great  objection.    QThe  side  lever  is 
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dctacliod  in  this  way  (moving  it).  The  piston  is  turned  round,  withdrawn,  and  the 
cartridge  is  put  in,  bullet  foremost.  Tne  piston  is  then  returned,  the  lever  carried 
back,  shut,  and  the  piece  is  ready  to  fire.  Tnis,  as  fstf  as  the  principle  of  action  goes, 
has  this  objection,  that  when  the  plug  is  forced  home,  there  is  no  play ;  it  comes  in 
contact  with  the  solid  end  of  the  barrel,  and,  therefore,  when  the  fore  portion  of  the 
piston  wears,  the  gas  escapes,  and  the  side  lever  is  liable  to  be  blown  out.  That  I 
consider  to  be  an  objection  to  this  principle,  which  has  possibly  acted  to  some  extent 
in  not  securing  for  it  that  favour  which  tiie  other  portions  of  the  invention  entitle  it  to. 
The  last  design  I  would  bring  to  your  notice  is  a  form  of  breedi-loader  with  which 
I  have  myself  had  something  to  do,  and  therefore  it  is  a  great  pet  of  my  own.  It  is 
the  invention  of  Mr.  Groen  (figs.  11 — 16),  a  eentlemaa  of  great  mechanical  ability,  with 
a  fEur  amount  of  practical  experience,  and  we  result  appears  to  me  to  do  great  credit 
to  his  inventive  talent  and  mechanicGd  skill.  It  consists  of  a  piston  also,  at  the  end 
of  which  a  lever  is  fixed.  The  lever  is  raised  in  this  way  (working  it),  and  the 
breech-piece  withdrawn.  The  cartridge  is  put  in  bullet  foremost,  the  breech-pieoe  is 
pushed  forward,  the  lever  put  down,  and  the  piece  is  ready  for  action.  Now  there  is 
one  part  of  this  design  which  secures  the  same  ends  that  Mont  Storm  does,  and  that 
is  a  great  advantage  m  both  of  these  designs,  namely,  that  until  you  have  completed 
your  arrangemenU  for  closing  the  breech,  you  cannot  fire  the  piece.  At  the  under 
surface  of  uie  piston  there  is  a  hole  which  has  to  be  brought  vertically  over  a  pin 
before  the  gun  can  be  fired.  If  you  leave  the  lever  in  any  position  where  the  hole  is 
not  over  the  pin,  you  cannot  fire  tiie  piece ;  but  when  you  put  the  lever  quite  down, 
and  the  hole  is  brought  over  the  pin,  the  piece  may  then  oe  fired,  so  that  it  is  per- 
fectly secure.  Then  this  rifle  has  an  advantage  which  I  do  not  see  in  other  breech- 
loading  small  arms,  namely,  that  you  can  detach  your  piston  altogether,  and  throw 
it  away,  if  you  like,  which  imder  some  circumstances  is  a  great  advantage.  I  dare 
say  many  of  my  hearers  remember  when  the  gunmakers  of  London  received  an  order 
from  ^he  Government  to  take  all  the  locks  off  the  muskets  that  they  had  in  store, 
fearful  that  they  would  be  made  use  of  for  improper  purposes  during  riots.  So  in 
India,  if  we  had  had  breech-loading  guns  from  which  we  could  have  removed  the 
pistons,  we  should  have  taken  away  a  very  great  amount  of  the  advantage  which  the 
mutineers  derived  from  the  possession  of  Government  small  arms.  This  breech- 
loader of  Mr.  Green's  has  that  advantage.  By  pushing  the  trigger  forward  you  ran 
take  the  brccch-piece  out,  and  destroy  or  throw  it  away,  when,  if  your  enemy  gets 
possession  of  the  rifle,  it  is  useless  to  him  as  a  fire-arm.  These  arc  points  in  which  I 
consider  Mr.  Green's  breech-loader  has  groat  advantages.  '  Such  is  the  description 
of  Mr.  Green's  patent  breech-loader ;  and  without  in  any  way  wishing  to  speak  of 
individuals,  I  think  tlie  advantages  are  decidedly  in  favour  of  this  design.  Govern- 
ment have,  I  am  told,  viewed  it  favourably,  and  Mr.  Green  is  fitting  his  breech- 
loading  apparatus  to  diflcrent  descriptions  of  Government  small  arms  for  trial.  I 
have  seen  one  of  these  guns  which  fired  1,000  rounds,  700  from  the  breecli,  and  300 
firom  the  muzzle,  almost  without  a  perception  of  the  effect  of  smoke  in  the  breech 
chamber.  I  have  myself  fired  with  them  when  they  were  in  a  more  imperfect  state 
than  they  are  now,  many  rounds  from  'the  rest,  from  the  shoulder,  and  from  the 
knee,  and  I  have  found  their  action  easy  and  certain,  and  the  escape  of  gas  imper- 
ceptible. There  is  another  point  wliich  I  consider  to  be  a  verj'  (jreat  improvement 
on  all  other  methods  of  closing  the  chambers  that  I  have  seen.  The  fore  end  of  the 
piston  consists  of  a  disc  fixed  on  an  axis,  working  on  the  piston  against  another  disc 
fixed  to  the  end  of  the  piston  or  plug,  and  interposed  between  the  two  is  a  wad  of 
vulcanised  india-rubber.  There  is  a  slight  slot  motion  for  the  fore  disc  axis,  so  that 
wlun  the  powder  explodes  it  presses  ^ickwards  \i\)on  the  vulcanised  india-rubber 
wad  between  the  two  discs,  and  most  perfectly  and  completely  prevents  the  escape  of 
any  gas.  When  the  gun  is  used  as  a  muzzle-loader,  a  wad  of  vidcanised  india- 
rubber,  rather  tight  for  the  barrel,  is  first  passed  down,  and  with  that  wad  several 
hundred  rounds  have  been  fired  firom  the  muzzle  without  more  tlian  a  discoloration 
of  the  sur&oe  of  the  wad.  I  think  if  any  breech-loading  piece  is  to  be  gene  .ally  in- 
troduced into  our  army,  and  I  am  not  one  of  those  who  think  breech  loaders 
will  altogether  supersede  muzzle-loaders,  at  all  events,  for  some  time  yet  t^  come, 
Mr.  Green's  breech-loader,  manu£Mtured  by  Beilly,  ought  to  command  the  attention 
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of  OoTcrnment,  as  it  will,  I  firmly  bclicre,  have  the  approbation  of  all  men  interested 
in  improTing  the  Treapons  which  arc  placed  in  our  soldiers'  hands. 

Captain  Kadcliffe,  B.N. :  I  wish  to  observe  that  I  do  not  think  Mont  Storm  can 
claim  any  norelty  in  his  gun ;  for  four  or  five  years  ago,  I  brought  forward 
the  same  system.  I  took  it  to  Mr.  WUkinsou,  and  be  told  me,  "  It  is  a  yery  good 
thing,  but  you  cannot  do  anything  with  it,  because  the  bolt  is  Leech's  Patent." 
How  Mr.  Mont  Storm  has  got  oyer  thsi  1  do  not  know.  I  thought  it  was  then  of 
no  use  my  doing  anything  with  it. 

The  Chaibuan  :  When  you  say  the  bolt,  you  allude  to  the  hinge  ? 

Captain  Radcliffe  :  The  bolt  which  secures  it  in  the  breech.  XhiB  other  part  was 
inyentcd  by  Captain  Palliser,  of  the  16th  Hussars.  I  took  no  more  notice  of  it  at  the 
time,  and  should  not  haye  done,  till  some  time  since,  I  saw  Mont  Storm's  gun,  and 
looking  at  it,  I  saw  it  was  exactly  the  same  thing  except  in  the  yalye,  which  I  do  not 
attach  BO  much  importance  to,  because,  if  you  look  at  this  (exhibiting  a  rifle),  you 
will  see,  by  haying  a  soft  metal  ring  which  would  expand  with  the  heat  when  fired, 
it  would  stop  all  escape  of  gas.  If  you  look  at  it,  you  will  see  it  is  exactly  the  same 
principle  as  Mont  Storm's. 

The  Chairscait  :  Do  you  invert  your  cartridge  ? 

Captain  Radcliffe  :  No.  I  am  not  going  to  bring  this  subject  forward,  as  I  did 
not  anticipate  anything  would  arise.  This  rifle  was  made  four  or  five  years  ago. 
If  you  will  look  ut  it,  you  will  see  it  is  as  similar  as  possible  to  Mont  Storm's,  except 
that  my  bolt  is  at  the  side.  It  is  the  same  principle.  One  great  objection  is,  that  if 
the  nipple  were  worn,  the  hole  woidd  be  yery  large,  and  it  would  thirow  the  hammer 
back,  and  then  the  thing  would  get  out  of  order.  Another  objection  is,  that  in  loading, 
the  powder  ects  into  the  bed  under  the  breech,  and  when  you  put  it  down  you  cannot 
■hut  it.  This  might  be  obviated  by  cutting  a  piece  out  of  the  bed  to  allow  the 
powder  to  force  through.  I  merely  mention  it  to  show  that  Mr.  Mont  Storm  cannot 
daim  the  invention,  for  I  have  had  this  five  years. 

Mr.  Bethel  Bubtok  :  The  gentleman  who  has  favoured  the  meeting  by  reading 
the  paper  has  endeavoured  to  impress  upon*us  the  superiority  of  his  system.  I  have 
Uie  pleasure  of  laying  before  this  meeting  a  breech-loading  sun  of  my  invention,  and 
am  content  to  submit  it  to  the  jud^cnt  of  the  many  gentlemen  of  known  ability  I 
§00  present,  that  they  may  form  their  own  conclusions,  first  giving  an  explanation  of 
the  arm  before  them.  It  is  made  from  an  Enfield  rifle,  adapting  the  materials  at 
present  used  for  its  construction,  so  that  rifles  already  in  use  can  be  altered,  according 
to  this  system,  at  a  trifling  expense.  The  great  difficulty  attending  breech-loaders  b, 
that  they  are  found,  after  a  little  use,  to  allow  an  escape  of  gas  at  the  joints,  and 
every  concciyablc  plan  has  been  resorted  to  to  prevent  this  evil.  It  is  pretty  generally 
admitted,  that  if  the  joint  can  be  eflectiially  closed,  and  a  strong  servioeabie  gun  pro- 
duced, the  breech-loader  would  supersede  tho  present  muzsle-loader.  I  hold  in  my 
hand  a  gun  in  which  no  mathematically-fittiug  joint  is  required  in  order  to  prevent 
an  escape  of  gas,  and,  consequently,  there  is  no  joint  to  wear  out.  The  gun  is  strong 
and  veiy  simple.  Thero  is  only  one  screw  used  for  the  purpose  of  keeping  the 
breech-piece  together,  and  it  may  be  withdrawn  for  the  purpose  of  cleaning,  leaving 
the  barrel  open  from  end  to  end.  The  means  employed  to  prevent  the  escape  of  gas 
consists  of  a  copper  case  or  cartridge,  made  without  seam,  coutainingtho  powder  and 
bullet,  and  in  tne  base,  the  fulminate,  which  is  ignited  by  a  blow.  This  cartridge  is 
the  most  perfect  of  its  kind.  It  is  perfectly  air  and  water-tight,  so  that  the  rifle 
may  be  fired  durins  heavy  rain,  or  after  the  cartridge  has  been  mimersed  in  vrater  for 
honn.  It  cannot  be  ignited  save  by  the  means  now  employed,  or  similar  mechanical 
means ;  it  cannot  be  ignited  by  a  spark  or  a  flash  from  the  fire  of  a  gun,  as  is  tho 
case  with  the  paper  cartridges  now  used.  It  is  also  cheaper  than  the  paper  cart- 
ridge at  first  cost,  and  can  Ix;  refilled  as  oflen  as  desired.  Under  the  present  systtm, 
in  time  of  war  when  extensive  guard  and  picket  duty  is  necessary,  the  soldiers  coming 
off"  duty  are  obliged  to  discharge  their  euns,  involving  the  loss  of  the  cartridges, 
besides  the  labour  of  cleaning  the  guns.  With  this  cartridge,  that  is  entirely  obviated, 
as  it  may  be  withdrawn  at  pieonure  by  opening  the  breech,  the  eun  of  itself  ejecting 
the  cartridge,  which  is  saved  for  future  use.  I  calculate  that  this  saving  alone  will 
pay  for  the  extra  cost  of  the  new  arm.    There  is  no  nipple  to  clog  up  or  split,  and  no 
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cap  to  put  on,  which  oporation  is  rather  difficult  to  perform  in  cold  woathor  or  on 
horseback,  or  in  the  hurnr  and  excitement  of  battle.  This  adTontage  will  raable  the 
soldier  to  defend  himseU  against  superior  numbers,  as  the  rifle  can  be  fired  twelra 
times  a  minute,  as  readily  as  the  muzzle-loader  can  fire  three  shots,  and  it  is  not  at  all 
affected  by  rapid  firing.  In  cose  of  necessity,  it  can  be  loaded  by  the  muzzle  with 
the  ordinary  cartridge,  or  with  loose  powder  and  cap,  quite  as  effectually  as  the 
Enfield  or  other  weapons.  The  breocn  works  without  fouling,  and  it  may  be  fired 
1,000  rounds  or  more,  as  long  as  the  barrel  remains  clean ;  and,  if  the  barrel  could 
be  kept  clean,  the  breech  woiUd  fire  10,000  rounds  without  requiring  cleaning.  In 
conclusion,  I  will  say  that  if  Mr.  Mont  Storm  considers  the  cluJlongo  he  has  thrown 
out  as  a  bond  fide  challenge,  I  am  ready  to  aqpcpt  it,  and  to  enter  the  lists  at  any 
stated  period,  competing  with  him  for  rapidity  of  firing,  aci.-uracy,  penetration,  and 
freedom  from  gas  escape,  and  also  to  shoot  the  greatest  number  of  rounds.  I  am 
anxious  to  try  my  rifie  against  any  gun,  either  in  England  or  America,  and  will  leare 
it  to  any  dismtorested  military  man  to  decide  which  is  the  bett^rgun  for  military 
purposes,  such  referee  to  be  named  by  Her  Majes^'s  Secretnry  for  War. 

Mr.  Bydxe  :  I  am  acquainted  witn  Mr.  Mont  Storm,  and  I  should  be  tcit  sorry 
to  say  anything  against  his  gun  in  his  absence.  As  to  the  ammunition  Mr.  burton 
has  spoken  of,  they  can  make  these  cartridges  in  the  United  States  for  less  then  a 
cent  a  piece, — ball,  powder,  fulminate,  and  ul  at  the  rate  of  800  a  minute.  That 
cartridge  is  made  cheaper  than  Uie  paper  cartridges  made  by  QoTemuient  here,  llie 
cartridge  can  be  put  in  water  for  twelTe  hourd  ;  you  can  take  it  out  of  the  water  and 
it  is  immediately  ready  for  use  ;  you  can  throw  them  agaijist  a  wall,  you  may  sit 
upon  them,  tou  may  throw  a  bomb  shell  among  a  house  full  of  them  and  they  will 
never  explode.  They  never  explode  without  the  proper  application  of  the  hammer. 
Indeed,  I  may  say  all  brcech-Ioading  guns  are  practically  useless  without  that 
particular  sort  of  cartridge.  That  is  the  cartridge  now  used  in  the  terrible  war  now 
waging  in  the  United  States. 

The  Chaibhan  :  That  cartridge  would  not  do  for  Mont  Storm's  rifle. 

Mr.  Btk>'X  :  I  think  this  is  well  worthy  the  attention  of  military  men :  I  hare 
tried  all  the  various  breech-loading  guns  made  ;  in  fact,  I' had  folly  enough  to  buy  a 
good  many  of  them,  and  at  lost  I  got  one  of  these  guns  of  Mr.  Burton  s.  I  fired 
10,000  rounds  out  of  it,  and  it  is  now  as  perfect  and  us  clean  as  when  I  began.  By 
making  the  bullet  of  lead  having  a  comj)ositiou  of  certain  other  metals,  it  never  leads 
the  barrel ;  that  I  think  is  a  great  point.  There  Is  no  residue  remaining,  and  if  any 
one  will  take  one  of  these  guns  to  a  United  States  officer,  he  is  bound  to  have  that 
particular  sort  of  shot. 

Mr.  BiiAKNDLiN  :  It  would  take  me  as  long  io  explain  Storm's  breech-loader  as  to 
explain  the  other  guns.  The  other  breech  guns  cxhibittul  here  this  evening  look 
sometliing  like  gtis-pipes,  they  are  not  natural  looking  guns,  none  of  them  can  he 
fired  witli  loose  powder.  If  I  am  out  in  the  colonies  and  have  none  of  that  particular 
anmiunition,  if  I  cannot  make  up  a  cartridge,  the  gun  cannot  be  loaded  and  is  useless. 
1  can  load  Mont  Storm's  breech-loader  in  any  way  I  please.  If  you  weni  to  take 
Westley  Richards  or  any  other  breech-loader,  and  load  it  fi-om  the  muzzle,  driving 
the  ramrod  down  you  would  destroy  the  gun.  You  woulil  destroy  Mr.  Green's  in 
that  way. 

The  CiiAiBXAy :  Mr.  Green's  may  be  loaded  from  the  muzzle. 

Mr.  BuuTON  :  So  does  mine. 

Mr.  Bbaendlin  :  You  can  fire  only  one  or  two  rounds. 

General  Boit^eau  :  I  have  fired  seventy  or  eighty  roimds  in  succession.  If  any 
gentleman  doubts  that  Mr.  Green's  gun  can  be  loaded  from  the  muzzle,  I  sliall  be 
happy  to  fire  100  rounds  in  his  j>resence  any  day. 

Mr.  Bbaexdlin  :  "With  Mont  Storm's  gun  1  can  use  the  Government  ammuni- 
tion and  po>\der  from  the  flask.  Ten  tliousand  rounds  might  be  fired  from  it, 
which  is  more  tlian  can  be  done  with  any  otlier  breech-loader.  An  obx-rvution  lius 
been  made  about  the  abrasion  of  the  surfaces.  If  you  look  carefully  at  Mont  Sturm's 
gim,  you  will  find  there  is  not  the  slightest  friction  in  any  jwrtiou  of  it.  The  valve  re- 
inserts itself  in  the  barrel,  fits  j)erfectly,  and  the  breech  is  jHTfectly  placed.  It  Lh  the 
only  rifle  where  cveiy thing  is  perfectly  loose  and  cau  be  worked  without  any  friction. 
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I  haro  fired  Westley  Richarda*  breech-loader,  and  have  seen  attempts  made  to  flro  it 
with  loose  powder,  when  on  one  occasion  it  burnt  a  gentleman's  eye  away.  Had  I 
known  these  other  guns  were  to  be  intaroduced,  I  would  hare  brought  several  speci- 
mens of  Mont  Storm's  gun  with  me  and  would  have  explained  them.  This  gun  can 
be  loaded  from  a  powder  flask  when  the  soldier  is  lying  down. 

General  Boileau  :  But  you  do  not  giye  a  soldier  a  powder  flask. 

Mr.  Bbaendlin  :  In  cose  of  necessity. 

General  Boileau  :  Never,  now. 

Mr.  BaAByDLix :  If  I  can  load  cither  way,  it  is  certainly  bettor  than  if  I  can  only 
load  one  way :  you  wUl  admit  this.  I  have  shown  that  I  can  load  from  the  muzzle, 
I  can  load  with  loose  powder,  and  I  can  fire  with  special  ammunition.  I  do  not 
think  there  is  one  breech-loader  that  would  do  what  Mont  Storm's  did  last  year  at 
the  Wimbledon  meeting. 

General  Boileau  :  I  dare  say  there  will  be  a  competition  this  year. 

Mr.  Braendlin  :  Yee,  I  dare  say  there  will,  because  Mont  Storm  will  give  a  very 
great  prize  and  will  see  whose  breech-loader  is  the  best.  This  point  will  be  Bottled. 
I  think  all  breech-loaders  that  require  special  ammunition,  or  ammunition  with  ful- 
minate in  them  are  wortlilcss. 

Mr.  Bybnb  :  Will  you  give  us  the  reason  why  they  are  worthless  ? 

Mr.  Braendlix  :  Bivause  they  are  dangerous. 

Mr,  BTWfi }  That  is  no  reason. 

Mr.  Braskdlin  :  That  is  a  tcty  good  reason. 

Mr.  Byrne  .*  Boiling  water  is  oangerous. 

Tlio  Chairhax  :  We  are  very  much  obliged  to  you  for  bringing  this  subject  for- 
ward, but  I  think  you  are  a  little  under  misapprehension  ;  you  know  in  all  these 
discussions  our  object  is  to  find  fault,  and  if  wo  can  find  fault  with  a  tiling  best  by 
brinein^  another  into  contrast,  that  is  the  right  way.  We  are  here  as  censors,  and 
onr  Dosmess  is  to  find  the  weak  points,  and  it  is  for  the  inventor  to  strengthen  those 
pointa  if  he  can.  I  do  not  think  there  can  be  anything  really  progressive  or  satis- 
nctorr,  unless  that  mode  is  adopted.  There  is  no  doubt  Mont  Storm's  gun  has 
oonsiocrable  merit  over  many  others ;  but  I  tliink  as  General  Boileau  has  shown, 
that  the  language  of  depreciation  used  was  rather  strong,  inasmuch  as  the  assertions 
were  not  supported  by  proofs,  but  we  are  much  obliged  to  you  for  bringing  this 
fabjeot  forwanl,  and  I  am  sure  those  discussions  cannot  but  tend  to  good.  You 
hare  heard  the  comment  made  upon  your  rifle,  and  it  will  enable  you  to  correct 
some  of  it^  defects. 

DESCRIPTION  OF  BREECH-LOADERS  ON  PLATE  XX 

mont-stobm's. 

Fif .  I,  tide  elevation  <rf  Enfield  rifle  fitted  with  Mont  Storm's  lircecU-loading  chamber. 

Fig.  2,  breech  raised,  thowinfif  cartridge  in  cliamber. 

flf .  9,  tide  view,  pert^  in  secUon,  tbowing  pociUon  of  breoch  at  tlu»  moment  of  flriiiA- 

WXaTLEt  RICHARDS*. 

Flff.  4  refmenti  cMtridRe  inserted  and  breedi  doted. 
Fig'  &  iko««  breech  oi)cn  to  receive  cartridjcc. 
Vig.  <t,  appearance  of  riile,  with  breech  cloacd. 

TERRT*8. 

TU-  7,  tide  eleration  of  mtwltet,  with  breech  a])paratas 
Fig.  %t  toeeeh  apparatus,  with  cartridge  inserted  in  barrel. 
Fig.  9,  breech  apparutus  detached,  closed  up  to  breech. 
Fig.  10,  enlarged  view  of  breech  ujipamtuii. 

orbek'b. 

Fig.  11.  side  view  partly  in  section,  shoi^ins  breech  appanitus. 

Fig.  I A  pinton  or  bolt,  and  the  cover  of  the  breeih  cliumber. 

Fig.  13,  lran»verM  iwsction  of  the  cover  of  the  breech  chamber  and  piston,  or  bolt. 

Fig.  14,  end  view  of  ditto. 

i-lg.  16.  breech-plug  loose  in  breech  plate,  which  rartly  turns  round  in  plate. 

Fif.  16,  tide  view,  with  breech  dosed,  and  ready  for  capping. 


LECTUEE. 


Friday,  April  29th,  1864. 
Lieutenant-General  p.  spencer  STANHOPE,  in  the  Chair. 


THE   PROGRESSIVE   AND   POSSIBLE   DEVELOPMENT   OP 
INFANTRY  DRILL  AND  MANCEUVRES. 

By  Major  Talbot  Harvey,  1st  Middlesex  Eng.  Vols.,  formerly 
Austrian  Service  and  Suffolk  Mil.  Art. 

It  may  be  said  that  the  claims  which  modem  times  can  justly  lay  to 
persons  devoted  to  the  cultivation  of  every  branch  of  human  know- 
ledge, are  in  direct  proportion  to  the  degrees  of  perfection  to  which  the 
sciences  themselves  have  respectively  attained;  the  most  striking 
proofs  of  which  assertion  are  to  be  found  among  those  who  now  piu-suc 
the  military  career. 

The  only  way  in  which  one  can  account  for  the  want  of  attention  or 
improvement  that  drill  and  mancEUvrc  has  met  with  is,  "  that  it  might 
have  been  thought  of  by  any  one,"  or  perhaps  "  that  it  is  one  of  those 
things  taken  on  trust,  because  it  is  apparently  too  plain  to  require  a 
moment's  consideration."  Tactics  being  the  order  or  disposition  of  an 
army,  and  evolution  the  movement  which  conducts  to  that  order,  it  is 
quite  clear  that  however  great  a  tactitian  a  general  may  be,  the  smart 
carrying  out  of  the  new  order  is  dependent  on  the  evolutions  or 
manoeuvres  of  a  battalion.  Although  the  mauoeuvi'ing  of  a  battalion 
has  not  been  looked  upon  as  a  science,  still  it  must  be  allowed  that  it 
is  at  the  root  of  all  field  movements. 

The  fate  of  a  battle,  particularly  in  modem  warfare,  is  often 
dependent  on  a  brigade  or  battalion  being  able  to  grasj),  without  loss 
of  time,  any  advantage  offered  by  the  enemy.  For  that  reason  it  is 
necessary  that  manoeuvres  should  comprise  every  movement  that  a 
battalion  may  be  required  to  perform  under  the  most  adverse  circum- 
stances. 

The  subject  being  one  that,  to  go  into  properly,  requires  more  time 
than  is  at  my  disposal,  I  propose  touching  on  the  progressive  develop 
ment  of  infantry  only  so  far  as  is  necessary  to  strengthen  what  it  will 
be  my  endeavour  to  i>rove,  namely,  "  that  a  further  development  is 
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possible  and  necessary/'  The  changes  that  have  taken  place  in  the 
drill  and  evolntions  of  companies  and  battalions,  since  the  first  intro- 
duction of  standing  armies,  have  been  gpradual,  and  all  tending  to 
simplify  and  accelerate  their  movements. 

Beginning  with  the  position  of  officers,  we  find  that — 

1st,  They  were  posted  by  seniority,  irrespective  of  companies,  in 
front  of  the  line. 

2ndly.  They  were  placed  in  front  of  their  companies. 

And,  lastly,  changed  in  most  armies  to  almost  the  same  position 
they  bold  in  our  service. 

The  strength  of  companies  and  battalions  have,  on  the  other  hand, 
imdergone  great  changes,  a  company  having  ranged  in  some  armies  as 
high  as  300  men,  the  cause  for  reduction  being  the  difficulty  expe- 
rienced of  manoeuvring  a  battalion  with  rapidity,  when  composed  of 
such  unwieldy  units.  Italy  may  be  said  to  have  taken  the  lead  in  that 
respect,  as  her  rifie  battalions  consist  of  six  companies  of  50  men  each. 
Gidonel  Dalrymple,  in  1759,  while  alluding  to  the  strength  of  a  regi- 
ment, which  was  then  the  same  as  now,  only  that  they  stood  in  three 
ranks,  says :  "  The  strength  of  our  present  establishment  is  certainly 
too  great.  Three  hundred  ffies,  were  it  possible  to  make  them  march 
in  rugged  ground  without  confusion,  must  ^et  be  a  very  unwieldy 
body.  Every  body  of  troops  which  is  not  bght  and  active  is  equally 
encumbered  by  numbers  as  by  any  other  impediment,  and  subject  to 
fall  into  disorder  in  action." 

Whatever  alterations  may  take  place  in  drill  and  manoBuvres  it  is 
essential  the  units  of  battalions  and  the  units  of  brigades  be  reduced ; 
the  companies  to  50  or  60  men,  and  the  battalion  to  G  or  8  companies. 
The  unwieldiness  of  a  i*egiment  in  line  has  been,  to  a  great  extent, 
acknowledged,  as  well  as  the  difficulty  at  times  experienced  of  a  com- 
manding officer's  voice  being  heard. 

The  reasons  generally  given  for  keeping  up  the  establishment  of  a 
regiment  at  its  present  strength  are  purely  financial : 

Ist.  That  the  expenses  of  working  a  battalion  1,000  strong  arc  the 
same  as  600. 

2nd.  That  the  expenses  of  keeping  up  bands,  messes,  etc.,  would  be 
too  great  for  a  smaller  body  of  officers  and  men. 

lught  not  those  administrative  difficulties  be  overcome  without 
affecting  the  efficiency  of  a  battalion  in  the  field  ? 

Without  going  back  to  that  period  when  companies  wore  formed 
eig^t  deep,  the  alterations  that  have  taken  place  prove  that  more  is 
daily  expected  from  the  soldier,  and  that  the  period  is  not  far  distant 
when  his  training  will  have  to  undergo  that  radical  change  which  is 
necessary  to  enable  the  evolutions  of  battalions  to  keep  up  with  the 
destructive  powers  of  modem  weapons  which  the  ingenuity  of  man  is 
daily  inventing  and  improving. 

We  find  that  from  two  ranks  the  more  careful  training  of  a  soldier 
has  enabled  us  to  obtain  greater  results  than  from  the  old  formation  of 
four  or  three;  no  doubt  owing,  also,  to  the  superior  arm  wo  have 
placed  in  his  hands. 

In  looking  over  some  old  and  valuable  works  belonging  to  the 
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library  of  this  Institution,  and  also  that  of  the  British  Museum,  I  havo 
been  very  much  struck  with  the  fact  that  although  impoltant  changes 
and  alterations  have  been  suggested  from  time  to  time  by  officers  of 
great  experience,  they  have  been  allowed  to  lie  dormant  for  years,  and 
that  nothing  but  bitter  experience  in  the  next  war  has  been  able  to 
produce  the  changes  suggested  and  required.  However,  it  is  but 
justice  to  add,  that  owing  to  an  enlightened  spirit,  which  id  gradually 
finding  its  way  into  the  administration  of  all  armies,  improvements,  in 
spite  of  unnecessary  routine,  are  daily  taking  place,  and  that  the 
army  is  more  and  more,  particularly  in  this  country,  acquiring  the 
right  of  being  called  a  profession  that  demands  study  and  application, 
and  hot  a  pastime.  To  quote  Captain  Mountsteven,  who,  in  1842,  aimed 
almost  at  the  same  thing  as  myself,  "  celerity  and  security  are  the 
great  points  to  be  attended  to  in  manoeuvring,"  No  manoeuvre  should 
ever  be  permitted  on  parade  which  cannot  be  used  in  action  ;  but  also 
that  our  system  should  be  so  complete  as  to  guard  regiments  against 
the  risk  of  bemg  forced  into  movements  in  presence  of  an  enemy, 
which  they  are  not  in  the  habit  of  constantly  practising  elsewhere. 

Indeed,  the  whole  subject  may  very  fairly  be  brought  within  the 
two  foUowuig  propositions  : — 

First.  Does  the  existing  system  provide  a  manoeuvre  suited  to  every 
situation  in  which  a  battalion  may  require  to  be  placed  in  action,  or 
into  which  it  is  likely  it  may  be  forced  by  the  enemy,  to  the  exclusion  of 
all  others ;  and  are  the  movements  so  provided,  performed  in  the 
quickest  way  possible,  as  well  as  in  that  in  which  there  is  the  least 
chance  of  mistake  ? 

Secondly.  If  this  bo  not  the  case,  how  can  a  system  be  provided 
that  will  remedy  those  defects  ? 
The  answer  1  would  venture  to  give  is : 
First.  Bfj  studi/irig  the  individuality  of  the  soldici*. 
Secondly.   By  so  simplifying  all  movements  as  to  ensure  their  rapid 
execution  without  intermediate  words  of  command ;  and. 

Lastly.  By  wording  all  commands  in  stich  a  manner  as  to  clearly  indicate 
what  the  next  movement  will  be. 

First.  Studying  the  individuality  of  the  soldier, 

Tlie  introduction  of  arms  of  precision  has,  to  a  certain  extent,  cut  at 
the  root  of  the  old  system,  and  turned  the  attention  of  all  countries, 
es|)ecially  of  our  own,  to  the  necessity  of  at  least  instructing  the  sr)ldier 
in  the  use  of  his  rifle.  That  important  end  having  l)een  attained,  the 
next  question  is,  how  far,  with  due  regard  to  rapidity,  the  present  drill 
can  be  so  simplified  as  to  enable  the  soldier  to  understand  the  move- 
ment in  view,  and  act  without  the  niunerous  aids,  which  at  a  critical 
moment  may  fail. 

If  a  soldier  is  conRcious  that  the  smartness  of  a  movement  is  depen- 
dant on  his  own  individual  exertion,  it  will  give  him  greater  interest 
in  his  work,  and  will  be  an  incentive  to  acquire  his  duties.  But  if  he 
is  only  looked  uiwn  as  a  mere  machine,  it  will  be  impossible  to  give  a 
battalion  that  elasticity  which  is  so  essential  to  further  development. 
It  is  the  idea,  that  from  a  man  in  the  ranks  nothing  more  than 
obedience  is  required,  that  makes  him  careless,  and  depend  on  the 
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Msistancc  of  hiR  superiors.  If,  instead  of  nscloss  guard-mounting,  as 
is  too  much  the  case  in  our  large  garrisons,  the  soldier's  time  was 
taken  up  in  his  mental  and  bodily  training,  it  would  add  to  his  health, , 
effidency  and  happiness,  and  also  mduce  a  superior  class  of  men  to 
joiil  the  army.  It  is  only  by  raising  the  soldier  in  his  own  estimation 
and  that  of  his  fellow-citizens,  that  you  will  bo  able  to  improve  the 
morUe  of  the  service,  and  abolish  that  demoralising  system  of  recruit- 
ing at  Dresent  in  force.  • 

The  Marquis  of  Santa  Cruz  says,  '<  One  should  accustom  soldiers  to 
throw  up  earth,  to  make  fasqines,  and  to  place  them  properly,  to  plant 
picqaetB,  to  know  how  to  make  use  of  gabions  to  entrench  with, 
inaKing  the  ditch,  parapet,  and  banquette,  where  the  engineers  shall 
trace  tnem,  or  the  parapet  and  banquette  only,  taking  the  earth  from 
within,  as  is  done  m  the  trenches  made  for  the  attack  of  a  place ;  for 
when  there  is  occasion  really  to  perform  these  works,  the  soldiers  who 
are  not  well  practsied  in  them,  will  find  themselves  quite  at  a  loss,  and 
will  do  them  both  slowly  and  imperfectly,  particularly  if  in  presence 
of  an  enemy." 

By  the  mental  training  of  a  soldier,  I  may,  perhaps,  mean  more 
than  most  people  will  allow  to  be  necessary,  still  experience  has  taught, 
that  intelligence  will  often  cope  successfully  with  courage  and 
numbers.  The  strides  that  science  is  daily  maidng,  and  the  loss  of 
life  and  treasure  that  is  entailed  by  modem  warfare,  demand  that  the 
soldier  should  receive  the  liighest  training  that  can  be  given  him ;  so 
that  the  country  in  return  for  the  great  sacrifice  that  war  entails, 
should  be  enabled  to  secure  the  greatest  results.  His  mental  training 
oueht  to  consist  of  a  knowledge  of  reading,  writing,  arithmetic,  first 
onflines  of  geography  and  military  history ;  theoretical,  as  well  as 
practical  instruction  in  company,  battalion,  and  light  infantry  drill, 
musketry,  and  first  outlines  of  field  fortification ;  a  necessary  knowledge 
of  cooking,  and  making  himself  at  home  under  all  circumstances.  In 
his  bodily  training,  I  would  include  gymnastics,  sword  and  bayonet 
exercise  and  swimming. 

It  is  by  thus  studying  the  individuality  of  the  soldier,  that  you  will 
g^ve  him  that  confidence  in  himself,  which  will  make  him  try,  and  If 
possible  overcome,  all  obstacles  that  may  present  themselves.  Courage 
and  science  combined,  gobig  a  long  way  towards  ensuring  victory. 

Secondly.  Bi/  so  simplifying  all  moi^fments  as  to  ensure  their  rapid  execu- 
HoTi^  without  intermediate  words  of  command. 

Colonel  Dalrymple,  more  than  a  century  back  said,  "  The  art  of  the 
manoeuvre  of  troops  consists  only  in  distributing  motion  equally  to 
every  part,  so  far  as  can  be,  to  enable  the  whole  to  fonn  or  change 
their  positions  in  the  most  expeditious  and  best  method  to  answer  tne 
purposes  required  of  a  battalion,  brigade,  or  fine  of  infantry.  It 
Dccomes  necessary  to  introduce  a  plain  and  easy  method  how  the  front 
may  be  expeditiously  changed  to  oppose  any  sudden  and  unforseen 
attack  on  either  Hank."  The  drill  bo(jk  of  1770  says,  "That  all 
manoeuvres  Ik*  executed  by  one  single  order,  and  that  they  be  as 
simple  as  possible.'*  And  la.stly.  Captain  Mountstcvcn  adds,  "'*  1  con- 
sider the  true  system  of  acting  in  the  field  to  be,  not  only  to  perform 
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thoflo  manoeuvres  which  are  absolutely  necessary  in  the  quickest  and 
plainest  way  possible,  but  also  never  to  make  any  alteration  in  oui 
formation  in  presence  of  an  enemy,  unless  we  cannot  avoid  it  without 
*  manifest  disadvantage.  I  know  not  in  what  way  a  more  successfiil 
effort  can  be  made  to  circumscribe  its  limits,  than  by  altering  our 
manoeuvres  until  they  become  as  simple,  practicable  and  complete,  as 
thov  are  capable  of  being  made.  The  three  quotations  I  have  znade 
will  be  sufficient  to  prove,  that  yie  principle  of  simplifving  and  accele- 
rating all  movements,  has  been  acknowledged  for  the  last  centuiy  and 
a  half,  and  is  still  onlv  partially  carried  out. 

All  movements,  whether  company,  bAttalion,  or  brigade,  may  be 
divided  into  actiuil  formationsy  and  intermediate  movements.  An  actual 
formation,  being  the  result  of  intermediate  movements,  and  a  position 
in  which  a  body  of  men  would  receive  or  attack  an  enemy.  Actual 
formations  may  again  be  divided  into — 

Formations  in  line, 
„         „  column, 
„         „  echellon, 
„  „  square,  and 

,,         „  extended  order. 
All  other  sections  in  the  drill-book  must  necessarily  come  under  the 
head  of  intermediate  movements;  that  is  movements  necessary  to 
enable  a  battalion  to  change  from  one  actual  to  another  more  suited 
actual  formation. 

It  is  on  the  simplicity  of  these  intermediate  movements,  that  the 
successful  accomplishment  of  an  actual  formation  depends. 

Assimilating  the  movements  and  words  of  command  of  a  company 
with  those  of  a  battalion,  will  also  tend  to  make  the  acquirement  of 
drill  easier,  and  less  Kable  to  confusion. 

Captain  Mountsteven  says — "  To  obtain  rapidity,  a  corps  must  always 
"  move  by  the  shortest  and  most  direct  way,  from  the  formation  it 
"  may  happen  to  be  in,  without  any  regard  to  its  being  what  is  termed 
"  clubbed,  or  as  to  which  rank  is  in  front."  In  other  words,  on 
the  directness  of  intermediate  movements,  from  one  point  of  fonua- 
tion  to  another,  will  depend  rapidity  of  execution.  It  need  hardly  be 
added,  that  if  the  present  system  deprives  the  commander  of  a  bat- 
talion of  that  Uberty  of  action  which  is  so  essential,  how  much  more 
so  must  it  not  hamper  a  brigadier,  and  so  on. 

As  it  would  be  impossible  in  a  lecture  to  go  into  the  minutiae  of  all 
the  changes  proposed,  I  will  confine  myself  by  stating  the  reasons 
why  some  movements  may  be  entirely  omitted,  and  how  others  may  be 
simplified.  To  avoid  mistakes  and  enable  a  commander  to  alter  the 
order  of  companies,  I  would  suggest  that  off  parade  they  should  be 
lettered  as  il,  or  Captain  Smith's  Company;  and  that  the  telling  off  of 
a  battahon  be  resorted  to  as  often  as  needed,  either  from  the  halt  or 
on  the  march. 

In  section  43  of  Squad  Drill,  and  section  17  of  Company  Drill,  I 
would  introduce  the  following  alteration : — "  That  a  squad  or  company 
can  front-form  company  to  either  side  of  the  leading  file,  according  to 
Fig.  1,  Plate  XXI,  without  regard  aa  to  whether  its  right  or  left  in 
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front,  or,  according  to  the  new  Bystem  proposed,  by  its  right  or  left." 
The  word  of  command  would  be  rights  or  left,,  front-form  company. 

In  section  1  of  Company  Drill,  I  would  suggest  the  following  altera- 
tion : — "  That  on  the  caution  '  as  a  company  in  line,*  (see  Plate  XXll,  Fig. 
"  II)  the  captain  should  place  himself  in  rear  of  the  centre  of  his  cora- 
"  pany.  The  lieutenant  on  the  right  of  the  front  rank,  the  ensign  on 
"  the  left  of  the  rear  rank ;  Ist  covering  sergeant  in  rear  of  the  right 
"  file ;  2nd  covering  sergeant  in  rear  of  the  Toft  file  ;  and  the  3rd  scr- 
"  geant  in  rear  of  the  left  front  rank  man  of  the  right  sub-division  ; 
"  Sie  4th  in  front  of  the  right  rsar-rank  man  of  the  left  sub-divi- 
«  sion." 
The  reasons  for  placing  the  captain  in  rear  of  liis  company  are — 
1st.  That  it  enables  him  to  give  his  men  that  superintendence 
which  is  essential  and  at  present  impossible,  and 

2ndly.  That  it  gives  him  liberty  of  moving  about  and  attending  in 
person  to  any  derangement  or  mistake  that  might  occur. 

By  altering  the  jKJsition  of  the  ensign  and  reducing  the  number  of 
the  supernumerary  rank,  it  will  enable  a  commander  to  invert  the 
order  of  ranks  as  it  suits  him  best. 

In  section  2,  as  a  company  in  column,  right  or  left  in  front,  I  shall  in- 
clude countermarch'ng  by  ranks,  files,  and  sub-divisions. 

Unfortunately,  an  idea  has  been  taken  up  that  it  is  absolutely 
necessary  always  to  keep  one  and  the  same  rank  in  front ;  to  accom- 
plish which  end,  many  round  about,  intricate  and  slow  movements 
were  introduced,  all  of  them  totally  useless  for  any  other  purpose. 
In  fact  it  may  be  said,  that  owing  to  it,  our  movements  labour  under 
the  great  disadvantage  of  being  nearly  doubled  in  number  and  more 
than  doubled  in  com^Jication.  The  position  of  a  rank  in  a  company, 
or  a  comi)any  in  a  column  ought  to  be  no  longer  considered.  In  fact 
it  should  make  no  difference  to  the  denomination  or  action  of  a  bat- 
taUou,  which  of  the  two  ranks  happen  to  be  in  front. 

Captain  Mount«teven  says,  "  The  principle  change  now  proposed  in 
"  a  long  tried  system  may  be  thought  to  be  too  violent ;  but  it  must 
"  be  recollected  that  our  still  long  and  complicated  set  of  manoeuvres 
"  cannot  l>e  materially  shortened  and  simplified  without  it :  for  every- 
"  thing  has  been  done  already  to  that  cud,  which  can  be  done  wliilst 
"  we  retain  our  present  plan,  with  regard  to  the  use  of  the  ranks.  It 
"  must  also  be  remembered  that  no  new  forms  for  meeting  an  enemy 
"  are  contended  for,  but  only  safer  and  more  expeditious  methods  of 
**  executing  those  which  already  exist." 

The  improved  method  of  sizing  a  company,  as  at  present  in  force, 
by  making  the  rear  rank  the  same  height  as  the  fmnt,  and  the  faulty 
sj'stem  stUl  adhered  to  in  some  countries,  of  placing  the  most  efficient 
men  in  the  front  rank,  having  been  done  away  with,  obviates  the 
necessity  of  trying  as  much  as  possible  to  keep  a  certain  rank  in 
front,  a  rule  which  must  necessarily  hamper  a  commanduig  officer,  and 
deprive  him  of  that  lil)erty  of  action  which  is  absolutely  necessary  to 
enable  him  to  show  a  front  under  all  circumstances. 

There  certainly  is  a  sanction  given  in  the  drill- book  for  inverting 
the  order  of  companies,  but  still  why,  instead  of  being  sanctioned, 
VOL.  vra.  X 
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should  it  not  form  part  and  parcel  of  the  system?  The  sanction  im- 
plies that  a  necessity  might  arise  for  putting  into  force  what  is  only 
partially  recognised  as  necessary.  A  system  should  be  laid  down  and 
no  deviation  allowed. 

For  the  reasons  given,  I  propose  the  following  alterations : — 

First.  That  instead  of  "  a^  a  company  in  column  right  or  left  in  front," 
it  should  be,  "  a«  a  company  by  its  right  or  left "  (Fig.  3V  On  the  caution 
by  its  right,  the  officers  and  supernumeraries  would  f  aU  in  as  a  company 
in  line,  excepting  the  right  covering  sergeant,  who  places  himself  in  rear 
of  the  lieutenant.  On  the  caution,  "  by  its  left"  (Fig.  4)  the  lieutenant 
will  place  himself  on  the  right  of  the  rear  rank,  and  the  ensign  on  the 
left  of  the  front  rank,  left  covering  sergeant  in  rear  of  the  ensign,  the 
captain  and  remaining  covering-sergeant  as  in  line.  To  save  repe- 
tition, it  may  be  stated  once  for  all,  that  the  captain  always  retains 
his  position  in  rear  of  the  company. 

Tlic  second  alteration  I  would  suggest  is,  that  countermarching  by^ 
ranks,  files,  and  sub-divisions  be  omitted  as  a  roundabout  way  of  ac-* 
complisliing  what  may  be  effected  in  a  speedier  and  simpler  manner,  by 
^^  facing  about  and  denoting  the  pivot."  The  result  will  be  this  :  that  & 
it  was  desirable  to  change  the  front  of  a  company  or  column  perma- 
nently to  the  rear,  and  still  retain  the  same  allgnement,  all  that  is 
required,  if  they  have  been  marching  by  the  right,  is  "  right-about 
turn"  On  the  caution  ^^tum"  the  captain  will  pass  through  the 
centre  to  the  new  rear  (by  which  an  advantage  will  be  gamed  of 
keeping  up  correctly  the  telling  off  of  pivot  men  of  sub-divisions),  the 
covering-sergeants  will  pass  round  the  outward  flanks  of  their  oom- 
paiiics.  On  the  caution,  "  by  your  left"  the  heutenant  will  stop  up  to 
the  new  front  rank,  and  the  ensign  will  fall  back  to  the  new  rear  rank. 
But  if  it  is  desirable  to  change  the  alignement  on  the  caution  "  by  your 
right"  the  lieutenant  and  ensign  will  retain  their  former  positions. 

Fvnnntion  of  Column  from  IJue, — As  the  formation  of  eolumn  from 
line  and  deployments  often  take  place  under  fire,  with  little  time  to  do 
them  in,  it  becomes  doubly  necessary  that  the  intermediate  movements 
should  not  be  dependant  on  endless  secondary  commands,  as  in  action, 
they  might  easily  not  be  heard,  and  in  consequence  produce  confusion. 
For  that  reason  1  propose,  1st, — that  tr>  complete  either  formation, 
intermediate  words  of  command  should  be  aboUshed ;  and,  2ndly, — 
that  the  intermediate  movement  should  be  in  files,  or  close  columns  of 
sub-divisions,  instead  of  fours.  Fours  may  do  ver^'  well  for  routo 
marching  or  parade  purposes,  but  for  moving  in  the  face  of  an  enemy 
they  are  impracticable,  as  no  officer  would  dream  of  telling  off  a  com- 
pany, when  casualties  were  frequently  occurring. 

To  quote  Captain  Mountsteven,  with  regard  to  the  formation  of 
threes,  "it  would  have  a  bad  effect  physically,  as  after  taking  off  y(mr 
attention  to  no  j)urpo8e,  it  would  only  enable  you  to  do  that  which 
would  be  done  better  by  filing ;  and  a  much  worse,  morally,  by  con- 
stantly reminding  the  men  of  the  loss  they  were  sustaining. 

The  manner  in  which  I  think  tho  number  of  commands  might  be 
reduced  to  one,  and  the  movement  simplified,  is  thus  : — On  the  caution- 
ary word  of  command — 
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Open,  quarter^  or  close  columnj  right  cr  /e/?, 
„  „  „         „        in  fronts  right  or  left, 

„  „  „         „        inwards, 

the  whole,  excepting  the  company  on  the  flank  denoted,  would  face  in 
that  direction.  On  the  word  ^^  Quick  marchj"  supposing  the  formation 
to  be  Open  column  right,  the  remaining  companies  will  move  off  led 
by  the  officer  who  happens  to  be  on  the  right ;  the  right  covering 
sergeants  (that  is  the  sergeants  in  rear  of  the  right  of  companies^ 
excepting  those  belonging  to  the  company  upon  which  the  formation 
takes  place,  will  double  out  and  take  up  the  point  where  the  left  of  the 
companies  will  rest  in  column.  The  companiea  will  pass  round  the 
covering  sergeants  as  at  present,  and  will  halt  and  front  in  succession 
by  files  as  soon  as  the  leading  file  has  closed  on  the  officer,  who  will 
halt  and  front  the  moment  ho  finds  himself  square  to  the  front. 

Should  it  be  necessary  to  form  the  column  in  front  ef  the  left,  the 
word  of  command  will  be  ^^  Quarter  distance  column  in  fronts  left,** 
upon  which  the  whole,  excepting  the  left  oompany^  will  face  to  the  left. 
On  the  words  ^^  Quick  march,"  the  left  covenng  sergeants  will  double 
out,  and  mark  whore  the  right  of  the  companies  will  rest,  and  so  op,  as 
hi  the  previous  movement. 

Deploffments.'^The  present  system  of  deployments,  £^Uhough  easy 
to  the  eye,  is  dependent  on  too  many  aids  and  contingents.  For 
instance,  should,  in  the  heat  of  action,  the  captain  of  No.  IV  not  hear  the 
"  halt,  front,  dress"  of  the  captain  of  No.  V,  in  deploying  on  a  rear 
company,  he  will  march  further  than  required,  and  at  once  cause  a 
break  in  the  formation,  which,  as  often  is  the  case,,  may  be  expected 
to  open  fire  at  a  critical  moment.  The  constant  warning  of  the  ser- 
geant-major, that  three  files  are  out  from  the  right  of  No.  IV  or  VI, 
proves  also  that  the  intermediate  movement  is  wrong  in  principle. 

Premising  that  the  equality  of  ranks  has  been  established,  it  enables 
deployments  to  be  immensely  simplified,  so  as  to  ensure  their  accom- 
plishment under  fire,  either  from  the  halt  or  on  the  march ;  the  latter 
being  an  advantage  of  whic^h  a  commander  is  deprived.  At  present 
there  is  no  possibility  of  a  battalion  advancing  in  a  compact  form,  like 
dose  or  quarter  distance  column  on  an  enemy,  and  suddenly  deploying 
whilst  on  the  march,  a  favourite  mode  of  attacking  with  the  French, 

The  second  advantage  secured  by  not  Btud3dng  the  order  of  com- 
panies is,  that  it  does  away  with  that  showy  but  complicated  and  slow 
movement  of  deploying  on  a  rear  company,  as  all  deployments,  accord- 
ing to  the  system  proijosed,  will  take  place  on  the  front ;  and,  lastly, 
it  enables  men  to  open  fire  the  moment  a  file  has  formed  up,  without 
waiting  for  the  whole  company.    The  command  would  be  simply — 

"  Deplojf  right,** 
left,*'  or 
„         outwards.** 
On  the  word  '' Deploy  nghf*  (Fig.  V,  Plate  XXIII),  the  whole,  excepting 
the  leading  company,  will  face  to  the  right,  or  form  close  column  of  sub- 
division.  At  the  word  "  Qukk  march,**  No.  II  will  wheel  smart  to  its  left, 
led  by  the  officer  that  happens  t4)  be  on  that  flank ;  and  on  the  front  rank 
man  of  the  leading  file  being  in  line  with  the  rear  rank  man  of  the 
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right  file  of  No.  I,  lie  will  halt,  and  his  rear  rank  man  will  form  in 
front  of  him,  and  so  on  in  succession,  or  in  other  words  No.  II  will 
right  front  form  company.  The  remaining  companies  led  in  the  same 
way,  will  move  up  and  along  the  rear  of  the  company  already  formed 
up,  and  on  the  front  rank  man  of  the  leading  file  arriving*  in  Ime  with 
the  last  file  of  the  preceding  company,  will  form  company  on  the  lead- 
ing file  to  the  left,  only  with  reverse  ranks.  If  desirable  for  parade 
purposes,  covering  sergeants  may  double  out  in  succeBsion,  and 
take  up  points.  The  captains  will  always  superintend  the  heads  of 
their  companies.  Dephy  left  will  be  done  in  the  same  way.  Dq>loifii^ 
outwardsj  which  will  take  the  place  of  deploying  on  a  central  compaDy, 
will  be  effected  in  the  following  manner :-— On  the  word  "  D^jpfcf 
outwards"  the  leading  company  will  stand  fast,  Nos.  II,  IV,  VI,  and 
VIII  will  face  to  then:  left :  Nos,  III,  V,  and  VII  will  face  to  their 
right.  On  the  word  "  Quick  march^*'  even  numbers  will  deploy  as  a 
companv  deploying  left,  odd  nmnbers  as  a  company  deploying  right 

Ajiother  advantage  obtained  by  deploying  in  this  manner  is,  thai 
if  the  formation  is  taking  place  under  fire,  that  the  intermediate  move- 
ment is  to  a  certain  extent  screened  by  the  companies  already  formed 
up,  an  advantage  not  to  be  undervalued,  as  it  tends  to  keep  men  cool 
and  collected,  and  give  their  attention  to  the  formation  tney  are  ex- 
pected to  accomplish. 

Sqiiarea, — The  few  instances  that  we  have  of  squares  being  broken 
by  cavalry  renders  it  more  useless  than  ever,  ana  a  waste  of  time  in 
forming  them  four  deep,  particularly  when  we  consider  the  long  range  of 
rifles,  and  the  superior  practice  of  infantry.  In  fact,  it  may  be  said  that 
by  the  introduction  of  breech-loaders,  which  must  take  place  shortly, 
the  necessity  of  forming  squares  at  all  will  be  very  much  diminished. 
It  is  a  formation  which  is  extremely  cumbersome  and  dangerous,  parti- 
cularly when  we  take  into  consideration  the  prepondcrence  of  artillciy 
in  proportion  to  other  branches  of  the  service  that  modern  armies  are 
expected  to  have.  One  battery  of  6  guns  and  two  howitzers  to  a  brigade 
of  5,000  or  6,000  used  to  be  the  proper  complement  in  most  foreign 
armies ;  now  it  is  more  than  treble,  and  in  many  cases  mort^  than  tliat^ 

The  word  of  command  for  forming  square  would  be  simply,  if  in  line, 
Fonn  square,  right,  left,  or  centre ;  if  in  column,  front  or  rear. 

If  in  quarter  distance  column,  on  the  caution  Front  form  Bquare 
(Fig.  VI)  companies  Nos.  I  and  VIII  will  stand  fast,  Nos.  II,  IV,  and 
X  will  face  to  the  left,  Nos.  Ill,  V,  and  IX  to  the  right.  On  the  word 
Qtiick  march,  Nos.  II  and  III  deploy  on  No.  I,  Nos.  IX  and  X  deploy 
on  No.  VIII,  No.  IV  forms  the  left.  No.  V  the  right  face  of  the  square, 
Nos.  VI  and  VII  form  the  reserve,  and  Nos.  VIII,  IX,  and  X  will 
close  the  square ;  Nos.  IX  and  X  in  deplojdng  on  No.  VIII,  will  deploy 
as  on  the  march  by  Nos.  IX  and  X,  breaking  into  double  time  till 
formed  up. 

If  in  line,  on  the  caution  Form  square  left,  the  whole,  excepting  the 
three  companies  on  the  left  flank,  will  face  to  the  left.  On  the  word 
Quick  march,  No.  VII  will  move  close  along  the  rear  of  Nos.  VIII,  IX, 
and  X,  and  left  front  form  companv;  No.  VI,  the  leading  file,  will  lialt, 
face  to  the  rear  when  in  lino  with  the  front  rank  man  on  the  left  of 
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No.  VII,  and  so  on  in  succession ;  No.  V  will  halt  and  front  in  close 
column  distance  when  in  rear  of  No.  IX,  No.  IV  will  form  up  like  VI 
on  the  left  of  that  company,  No.  Ill  will  halt  at  close  column  distance 
and  face  to  the  rear,  in  rear  of  No.  IV,  No.  II  will  form  as  No.  VI, 
but  on  the  left  of  No.  IV,  No.  I  will  dose  the  square  by  forming  com- 
pany to  the  right  about  on  the  leading  file.» 

On  the  caution  Re-form  column^  No.  I  wiU  stand  fast,  Nos.  II,  III 
IX,  and  X  will  face  inwards ;  No.  IV  will  face  to  the  left,  and  V  to  the 
light ;  Nos.  VI,  VII,  and  VIII  will  face  about.  On  the  word  Quick 
march.,  Nos.  II,  III,  IX,  and  X  will  form  column  in  rear  of  Nos.  I  and 
VIII,  No,  VI  will  halt  in  rear  of  No.  Ill,  and  No.  VII  in  rear  of 
No.  VI,  No.  IV  in  rear  of  No.  VII,  and  No.  V  in  rear  of  No.  IV. 

Fig.  VII,  Plate  XXIV,  illustrates  a  battalion  in  line  forming  square 
in  rear  of  the  left  with  supports  in  the  centre,  according  to  French 
system. 

Fig.  VIII  represents  a  square,  without  support  in  the  centre,  formed 
by  a  battalion  in  line  in  rear  of  the  centre,  a  formation  which  has  tho 
double  advantage  of  being  quickly  and  easily  formed,  as  well  as 
changed  into  any  other  formation. 

Lastly.  By  wording  all  commands  in  such  a  manner  as  to  clearly  indir 
cate  what  the  next  movement  will  he. 

As  the  object  of  this  must  be  obvious,  it  will  be  sufficient  if  I  place 
side  by  side  an  old  and  proposed  new  word  of  command. 

Instead  of  change  front  on  the  centre^  right  thrown  forwardy  I  would 
try  and  assimilate  company  with  battalion  command,  and  say  company 
or  battalion  on  the  centre  riglit  wheel. 

In  conclusion,  I  beg  to  add  that  I  sincerely  hope  that  the  system  I 
have  this  day  attempted  to  advocate  may  not  suffer  by  the  imperfect 
manner  in  which  I  have  illustrated  it. 

Question  by  Capt.  Packe  :  Who  is  answerable  for  the  distance  in 
column  ? 

Answer:  The  officer  on  the  pivot. 

Cf^iestion  by  Captain  Benxeit  :  Why  are  the  subalterns  placed  one  in 
front  and  one  in  rear? 

Answer :  To  divide  the  superintendence,  and  denote  the  pivot  more 
clearly. 

Qfusdon  by  (General  Stanhope  :  Are  both  ranks  to  be  equal! 

Amwer :  Yes  j  in  every  respect. 


^bmin^  Htjejeting. 


Monday,  May  2, 1864. 
Colonel  P.  J.  YORKE,  F.R.S.,  in  the  Chair. 
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ON  THE  EMPLOYMENT  OF  CAST-STEEL  FOR  THE  MANU- 
FACTURE OF  ORDNANCE  AND  PROJECTILES. 

By  U.  Bessemer,  Esq. 

From  tho  tiino  wIkmi  the  liiglily  expansive  force  of  gunix>wder  was 
first  discovered  down  to  the  present,  the  niiiteriid  best  adapted  for 
th(j  Construct  ion  of  ordnance  has  occupied  the  attention  of  the 
artillerist. 

The  employment  of  hronze  for  this  purpose  at  one  i>eriod  had 
become  ahnost  universal,  and  it  was  not  until  the  time  of  Elizal)eth 
that  guns  were  founded  in  iron  at  Tunbridf^-e,  of  a  (piahty  calculatttd 
to  sui>ersede  those  ot*  bronze.  Since  that  period,  however,  the  employ- 
ment of  iron  in  the  mannfacture  has  gradually  extended,  mitil  it  has 
ahnost  wholly  replaced  the  more  exi)ensive  alloys  of  copjKjr. 

As  it  would  be  entirely  foreign  to  tln^  pur|M)se  of  this  j)apcr  to  give 
even  a  sketch  of  the  early  history  of  artillery,  we  may  at  once  turn 
our  attention  to  the  present  state  of  that  manufacture. 

Cast  iron  as  a  material  for  ordnance  possesses  some  advantag<'8 
which  it  is  impossible  to  ignore  ;  it  is  inexpensive,  and  can  be  founded 
with  great  facility  even  when  of  the  largest  size.  The  simplicity  of 
structure,  arising  from  founding  such  guns  in  a  singh;  mass,  is  no  mean 
advantage;  in  these  guns  there  is  no  delicacy  of  structme,  nor  are 
there  any  fine  parts  to  give  way  or  spoil  by  a  sUght  corrosion ;  these 
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are  points  of  no  little  importance  in  the  rough  necessities  of  actual 
warfare,  indeed  in  this  respect  they  stand  far  above  the  modem  built 
up  wrought-iron  gun.  Cast  iron,  when  of  the  excellent  quality  made 
by  the  Low  Moor  Company,  has  proved  itself  a  most  valuable  material 
for  the  artillerist ;  it  does  not,  however,  combine  in  itself  all  the  quali- 
fications essential  to  the  perfection  of  modem  ordnance  and  projectiles. 
When  large  masses  are  founded,  crystallisation  takes  place  very 
Blowly ;  these  crystals  are  more  or  less  perfectly  developea,  and  their 
coherence  is  consequently  diminished  in  the  same  ratio ;  the  grain  of 
the  metal  becomes  open  and  porous,  while  some  of  the  carbon  in  the 
form  of  graphite,  separate  more  or  less  from  the  metal,  and  by  inter- 
posing itself  between  the  crystals,  still  further  weakens  their  hold 
one  upon  another. 

Many  attempts  have  from  time  to  time  been  made  to  improve  the 
quality  of  iron  for  the  gxm  founder,  and  not  without  a  measure  of 
success.  At  the  Royal  Oun  Foundry  in  Vienna,  a  reverberatory 
furnace,  known  as  Ec&e's  furnace,  is  employed  to  melt  and  refine  the 
metal  In  this  furnace  carbonic  oxide  gas,  generated  in  an  adjoining 
chamber,  is  employed ;  jets  of  this  gas  and  atmospheric  air  are  intro- 
duced into  the  melting  chamber,  and  when  the  fusion  of  the  metal 
has  taken  place  on  the  circular  hearth,  two  jets  of  air  are  forced 
diagonally  upon  the  surface  of  the  metal,  from  opposite  sides  of  the 
furnace,  so  as  to  cause  a  slow  rotation  of  the  metal  on  the  hearth,  and 
thus  bring  every  portion  in  turn  under  the  influence  of  the  jets,  the 
result  is  a  certain  degree  of  purification  of  the  metal,  which  is  said  to 
considerably  increase  its  tenacity,  and  otherwise  render  it  more  suit- 
able for  the  founding  of  ordnance.  The  re-melting  of  iron  several 
times  in  succession  appears  by  the  very  interesting  experiments  insti- 
tuted by  Mr.  William  Fairbain,  also  greatly  to  improve  its  tensile 
strength  ;  the  effect  upon  the  metal  and  its  constituents  being  prac- 
tically much  the  same  as  that  produced  in  Ecke's  furnace. 

Among  the  improvers  of  cast  iron  the  name  of  Morris  Stirling 
holds  a  prominent  position.  This  gentleman's  invention  consists  in 
melting  wrought  iron  scrap,  with  cast  iron,  in  the  cupola  furnace ;  by 
this  means  it  is  probable  that  a  higher  degree  of  refinement  is  given 
to  the  metal  than  could  be  attained  by  either  Ecke's  fumace  or  by  a 
succession  of  meltings.  This  invention  of  Mr.  Stirling's  would  have 
well  repaid  a  further  investigation,  and  deserves  more  success  than  it 
has  met  with ;  doubtless  the  difficulty  of  fusing  the  wrought  iron  in 
the  cupola  furnace,  and  the  imcertainty  of  the  mixture  arising  from 
that  cause,  has  prevented  its  more  extended  use. 

Another  mode  of  improving  the  quality  of  cast  iron  for  founding 
purposes  has  lately  been  introduced,  the  application  of  which  to  the 
founding  of  ordnance  would  be  most  interesting.  For  this  purpose 
iron  as  highly  carbnretted  as  possible  is  preferred,  because  such  in)n, 
by  melting  in  the  blast  furnace  at  a  lower  temperature,  is  more  pure 
than  metal  obtained  from  the  same  materials  in  a  less  carburettcd 
state.  When  this  metal  is  in  a  state  of  fusion,  from  one-third  to  one- 
half  of  its  weight  of  molten  malleable  iron,  or  molten  steel,  may  bo 
poured  tberein^  direct  from  the  Bessemer  apparatus^  and  be  then 


304  ON  THE  EMPLOYMENT  OF  CAST-STEEL  FOE  THE 

mechanically  stirred  together,  the  mixture  taking  place  in  a  casting 
ladle  placed  on  a  suitable  weighing  machine,  so  that  the  exact  quaUty 
of  metal  desired  may  be  arrived  at  by  accurately  weighing  the  crude 
and  malleable  metal  before  mixing  them  together.  The  highly  car- 
buretted  condition  of  the  pig  iron  admits  of  a  large  proportion  of  the 
malleable  metal  being  used  therewith,  without  rendering  it  too  hard 
for  founding  purposes. 

This  mixture  of  steel  with  cast  iron  not  only  gives  a  very  fine  and 
close  grain  to  the  resulting  metal,  but  it  entirely  prevents  the  sepa- 
ration of  carbon  in  the  form  of  graphite  during  its  cooling  and 
crystallisation ;  it  may  be  cast  in  ordinary  sand  or  loam  moulds  with 
the  same  facility  as  ordinary  cast  iron,  while  its  resistance  to  compres- 
sion and  its  tensile  strength  are  very  greatly  in  excess  of  any  known 
quality  of  that  metal.  One  of  the  stamp-heads  employed  for  crushing 
quartz,  made  of  this  mixed  metal  by  casting  in  an  iron  mould,  is 
before  you  on  the  table ;  it  contains  a  few  air  bubbles,  in  consequence 
of  the  rapid  cooling  of  the  metal  in  an  irrn  mould.  One  end  has  been 
broken  off  in  order  to  show  the  bt^antifully  fine  grain  of  the  metal, 
which  is  semi-malleable,  and  capable,  at  a  blood-red  heat,  of  being 
hammered  from  a  6-inch  bar  to  a  o-inch  one,  without  fracture. 

For  the  construction  of  mortars  and  ordnance  designed  to  throw 
spherical  shot  or  shell,  and  where  the  strain  on  the  material  is  not 
excessive,  this  simple  and  uiexpcnsive  mode  of  founding  ordnance  in 
a  semi-malleable  metal  may  lead  to  important  results.  The  foimding 
of  ordnance  in  steel  and  the  employment  of  it  in  its  cast  or  unforged 
state,  does  not,  however,  appear  to  offer  the  advantages  which  the 
application  of  so  excellent  a  material  as  steel  would  lead  one  to  expect. 
It  must  also  be  borne  in  mind,  that  the  castiii*^  of  this  metal  in  large 
niasHCs  is  attended  with  great  difficulty,  and  its  soundness  and  freedom 
from  air  bubbl(»s  is  by  no  means  easily  insured.  These  difficulties  in 
fouiKling  steel  have,  however,  been  lessened  to  a  very  great  extent, 
if  not  wholly  surmounted,  by  Messrs.  Nay  lor,  Vickers,  and  Co.,  of 
Sheffield,  who  have  made  great  progress  in  the  art  of  founduig*  in  that 
metal,  but  there  still  remains  the  fact,  that  steel  as  cast,  and  while 
still  in  the  unhammered  state,  possesses  only  about  one-half  of  the 
cohesive  force  which  the  same  piece  of  metal  will  acquire  when 
hammered  or  forged,  nor  will  a  cast  bar  bend  without  fracture  more 
than  4  or  5  degrees  from  a  straight  line,  but  when  lianunored  it  may 
be  safely  bi'ut  to  an  angle  of  45  or  even  to  90  degrees  without  giving 
way.  When  therefore  we  consider  how  small  is  the  labour  and 
exjjcnse  of  hammering  a  mass  of  cast  steel,  and  that  its  resisting 
powers  may  be  doubled  by  that  means,  it  will  be  seen  that  its  use  in 
the  unhammered  state  should  only  be  resorted  to  in  cases  whore  the 
shape  of  the  casting  renders  hammering  extremely  difficult  or  impos- 
sible. 

The  difficulties  felt  by  the  artillerist  in  obtaining  Civst  guns  (•ai)al)le 
of  withstanding  the  severe  strains  which  the  system  of  ririin^-  and 
the  employment  of  elongated  projectiles  necessanly  entail,  lias  forccMl 
theu  attention  to  the  best  means  of  employing  malleable  iron  in  the 
construction  of  ordnance.    All  attempts  to  effect  this  object  on  a  large 
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scale  are  attended  with  great  diflBculty,  and  uncertainty  as  to  tlie  final 
results,  however  good  in  its  original  state  the  bar  iron  may  be  that  is 
intended  to  be  made  into  a  massive  forcing.  We  have  no  positive 
assurance  that  the  same  excellence  of  quality  will  survive  the  repeated 
heatings  and  hammerings,  which  it  is  destined  to  undergo,  before  the 
forging  operation  is  complete ;  nor  can  we  tell  how  muck  of  the  oxide 
which  accumulates  on  the  surfaces  of  the  bars  may  be  shut  up 
between  them,  and  produce  flaws  and  weak  parts  in  the  forging ;  nor 
is  it  easy  to  determine  to  what  extent  the  contractile  forces  of  the 
mass  in  cooling  will  induce  strains,  tending  to  rend  open  the  interior  of 
the  mass. 

As  the  forging  proceeds  from  day  to  day,  and  week  to  week,  its 
temperature  rising  and  falling  with  every  fresh  "  heat,"  and  its  par- 
ticlcK  imdergoing  a  continuous  change  of  position,  by  the  alternate 
expansion  and  contraction  of  the  mass,  as  well  as  by  the  blow  of  the 
hammer,  need  we  wonder  that  the  natural  tendency  of  iron  to  assume 
tlie  crystalline  form  (when  favoured  by  excessive  heat  and  motion 
among  its  particles)  is  felt  throughout  the  mass,  which  gradually 
looses  its  peculiar  fibrous  texture,  and  becomes  more  or  less  crystalline. 
The  law  of  crystallisation  by  which  the  size  of  the  crystal  is  governed 
by  the  size  of  the  mass  of  matter,  and  the  time  occupied  in  the  forma- 
tion of  them,  has  its  full  effect  m  this  forging  operation,  and  not 
unfrequently  produces  crystals,  whose  planes  are  nearly  an  inch  hi 
extent,  and  so  distinct  from  each  other,  as  to  require  but  a  small 
amount  of  forc<5  to  separate  them  ;  with  all  these  sources  of  diflSculty 
in  the  way  of  the  manufacture  of  heavy  wrought  iron  ordnance,  it  is 
almost  impossible  to  appreciate  sufficiently  the  successful  manufacture, 
by  the  Mersey  Steel  and  Iron  Company,  of  the  monster  gun  manii- 
*  factured  and  presented  by  them  some  few  years  since  to  the  British 
Govenimcnt,  at  once  a  monument  of  official  apathy  and  neglect,  and 
of  the  skill  and  enterprise  of  its  manufacturers.  In  order  to  avoid 
the  difficulties  of  proaucing  large  masses  of  forged  iron,  many  plans 
of  building  up  wrought  iron  guns  have  been  proposed,  among  which 
the  plan  adopted  by  Sir  William  Annstrong  has  come  most  promi- 
nently before  the  public ;  the  gun  m  this  case  being  composed  of  a 
scries  of  cylinders,  fonued  by  coiling  a  bar  of  wrought  iron  anmnd  a 
mandril,  and  then  welding  the  adjacent  sides  of  the  coil  together ;  it 
is  quite  clear,  that  by  so  doing  much  of  the  danger  attending  the 
forging  of  the  large  mass  is  avoided ;  it  is  tnie  the  welding  heat,  also 
necessary  in  tliis  case,  may  deteriorate  the  metal  more  or  less,  but  it 
is  not  likely  to  do  so  to  the  extent  which  is  almost  unavoidable  in 
forming  a  large  solid  forging,  the  grain  or  fibre  of  the  metal  is  niorc- 
over  laid  in  such  a  direction  as  to  obtain  the  greatest  resistance  to 
the  bursting  of  the  tube,  but  for  these  advantages,  how  much  is 
sacrificed!  the  simplicity  of  the  stnicture  is  entirely  gone,  tho  skill 
and  labour  of  boring,  and  fitting  accurately,  successive  rings  over  each 
other,  adds  enormously  to  the  cost  of  guns  so  constnicted,  and  unless 
each  of  these  fittings  be  perfect,  the  coils  may  be  acted  on,  one  at  a 
time,  and  so  becomes  destroyed  piecemeal.  If  the  contractile  force 
of  the  metal  formmg  each  coil  coidd  be  perfectly  adjusted  in  the  fii*st 
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instance,  aud  never  afterwards  underwent  a  change  by  constant  filing, 
or  by  the  heating  and  cooUng  of  the  gun ;  then  bar  iron  might  in  tius 
way  be  advantageously  employed.  But  we  find  these  wrought  iron 
tubes  so  long  and  pertinaciously  adhered  to  now  giving  wav  to  tubes 
of  cast  steel,  over  which  Httle  coils  of  the  weaker  metal  iron  are 
fitted,  thus  keeping  up  the  semblance  of  the  origuial  Armstrong  mode 
of  construction,  wliile  its  principle  is  thus  practically  ignored,  even  by 
Sir  Williain  himself. 

With  reference  to  iron,  such  as  that  employed  in  the  form  of  square 
bars  for  the  Armstrong  gun,  it  may  be  observed  that  there  are  many 
practical  men  who  still  believe  that  the  welding  of  the  several  pieces 
of  whicli  the  original  pUe  is  composed,  is  so  perfect,  that  the  pieces 
constituting  the  bar  have  become  one;  such  persons  hold  that  ao 
union,  and  not  a  mere  adhesion,  of  the  surfaces  nas  taken  place ;  this, 
however,  is  not  the  case,  for  bar  iron  of  the  highest  brand  made 
in  this  country,  has  been  repeatedly  tried,  and  as  repeatedly  has 
utterly  failed  to  hold  together,  when  subjected  to  the  amount  of 
fatigue  which  the  Bessemer  steel  stands  with  impunity.  We  have 
before  us  a  i)ortion  of  an  iron  bar  of  a  justly  celebrated  brand ;  this 
bar,  if  worked  at  a  welding  heat,  under  ordinary  circumstances  would 
have  held  together,  and  might  have  been  fashioned  successfully  into 
any  article  required ;  but  instead  of  tliis,  the  bar  was  submitted  to  the 
action  of  a  sharp,  (|uick,  hammer,  giving  from  300  to  400  blows  per 
minute,  the  heat  bemg  a  full  red,  but  a  little  below  the  welding  pomt, 
so  that  no  new  welding  of  the  parts  takes  place  as  the  work  proceeds ; 
no  piled  metal  can  withstand  such  severe  fatigue,  all  the  old  joints 
soon  begin  to  ojxjn  up,  and  long  before  the  section  is  brought  down 
tu  half  an  inch  square,  it  becomes  simply  a  bundle  of  fragments  ;  ironx 
this  it  is  clear,  that  if  a  welded  joint  were  really  a  true  union  of  the 
metal,  this  splitting  up  could  never  take  place.  To  show,  however, 
that  mild  steel  is  capable  of  enduring  a  vastly  greater  amount  of 
fatigue,  a  bar  of  ordinary  mild  Bessemer  steel  was  submitted  at  the 
sarnc  tcniiH,'ratare  to  the  same  hanuuor,  but  although  reduc<}d  to  less 
than  i)ne-two-hundredth  of  its  original  bulk,  it  is  still  without  a  tiaw, 
indeed,  such  a  sej»aration  is  as  utterly  impossible  in  cast  steel,  as 
solidity  is  an  impossible  aaidition  in  piled  or  welded  iron.  The  future 
must  detennine  whether  the  reix)ated  concussions  to  which  a  gun  is 
sul»jecte(l  when  hi  use  will  produce  a  sunilar  disintegration  of  the 
numerous  joinings  that  i)ervade  the  entire  structure.  Among  all  the 
various  conditions  under  which  the  metal  iron  is  known  in  conmiero.*, 
none  api>ears  so  entirely  to  combine  in  itself  the  qualities  essential  in 
the  construction  of  ordnance,  as  are  found  hi  well  hanunered  niihl  cast 
steel.  The  resistance  of  cast  steel  to  compression,  according  to  the 
American  experiments,  quoted  by  Mr.  Mallett,  has  a  mean  of 
2t)5,000lbs.,  that  of  cast  iron,  125,000lbs.,  and  wrought  iron,  8:i,r>U0lbs., 
while  the  tensile  strength  which  these  materials  are  capable  of  resist- 
ing may  be  taken  at  10  tons  for  mild  cast  steel,  20  to  25  tons  for 
wrought  iron,  an<l  lo  to  12  tons  for  cast  iron ;  thus  we  lind  in  east  steel 
a  material  not  only  caixible  of  resisting  a  e(.»mpressive  force  far  greater 
thau  auy  other  kuowu  motalj  but  one  whoso  tensile  stiength  is  also 
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nearly  double  that  of  wrought,  and  more  than  three  times  that  of  cast 
iron ;  perhaps  in  no  other  point  is  the  advantage  of  steel  over  wrought 
iron  more  marked  than  in  its  power  to  resist  compression,  a  property 
to  which  it  would  appear  that  cast  iron,  so  low  in  tensile  strength, 
owes  chiefly  its  power  of  resistance. 

It  will  be  unnecessary  to  enlarge  further  on  the  well-known  fact 
of  the  superior  strength  of  ca£t  steel,  as  compared  with  iron,  in  any 
form  in  which  that  metal  is  known,  but  it  may  be  interestuig  to 
examine  its  comparative  merits,  on  other  points  equally  essential  to 
the  perfection  of  a  material  for  ordnance.  For  rined  ordnance,  the 
metal  of  which  the  gun  is  comix)sed  should  be  capible  of  resistmg  to 
the  greatest  extent  possible  the  wear  and  abrasion  of  the  rifle 
grooves,  caused  by  the  passage  of  the  shot  along  them.  If  we  may 
take  as  an  example  the  wear  of  a  steel  piston  ring,  or  a  steel  piston 
rod,  or  a  railway  tire  or  rail,  we  find  that  steel  has  a  power  to  resist 
abrasion  from  five  to  ten  times  greater  than  that  possessed  by  wrought 
iron. 

Again  as  to  flaws  and  surface  cracks,  caused  hy  the  imperfect  imion 
of  the  numerous  pieces  of  wrought  iron  composmg  a  gun,  it  may  be 
truly  said,  that  no  amount  of  human  skill  can  prevent  the  formation 
of  flaws  or  cracks  of  greater  or  less  magnitude  in  the  mass  of  wrought 
metal,  these  crevices  sometimes  outcrop  at  the  most  unfortimate  pomt, 
they  not  only  weaken  the  metal,  but  give  rise  to  the  fouling  of  the 
eun,  and  when  large,  may  harbour  a  spark,  and  do  much  mischief. 
In  a  cast  steel  gun  made  from  a  single  ingotj  all  such  defects  are  simpli/ 
impossible. 

Another  point  of  considerable  importance  in  the  choice  of  a  material 
for  ordnance,  is  the  amount  of  destructive  action  which  will  result 
from  corrosion,  for  in  the  rough  usages  of  war,  guns  will  not  be  so 
tenderly  looked  after  as  on  practice  days  at  Shocburyness,  and  wo 
must  not  then  exi>ect  to  look  througli  a  delicately  |j<jliHhed  tube,  which 
dehghtti  the  eye  with  a  succession  of  beautiful  rings  of  reflected  light ; 
a  few  months  in  the  trenches,  or  exposed  to  the  damp  sahne  atmos- 
phere of  the  sea,  assisted  by  the  chemical  action  of  exj)losive  gases, 
will  soon  corrode  and  roughen  the  interior  of  the  gun.  AVrought  iron, 
in  consetjuence  of  its  pecuhai*  foimation,  presents  on  its  surface  innu- 
merable hssures,  which,  though  not  visible  in  some  cases  to  the  eye, 
nevertheless  exist.  The  imperfections  of  welding  which  i)on*ade 
eveiy  iK>rticm  of  the  wrought  mass,  produce  multitudes  of  crevices 
which  crop  out  side  by  side,  and  show  clearly  how  the  original  pile 
was  fonned,  corrosion  follows  up  in  all  these  little  fissures,  widening 
and  deei^enhig  them,  and  thus  rendering  the  surface  a)iTugiited  and 
imeven.  We  have  only  to  exanune  any  wrought  iron  structure  that 
has  been  exposed  to  air  and  moisture,  or  an  old  cable,  or  anchor,  and 
mark  its  deep,  indented  surface,  to  see  this  fact  illustrated. 

Cast  steel,  from  having  bc^'U  once  fluid,  and  cast  in  an  undivid(.*d 
mass,  is  wholly  free  from  this  mieven  action,  when  exposed  to  cor- 
roding uifluences.  The  two  square  bars  lK*f(;re  us  afford  an  (•xain[)lo  of 
the  different  behaviour  of  the  two  metals,  under  precisely  the  same 
treatment ;  one  of  them  is  a  bar  of  good  ordinary  wrought  iron,  known 
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as  S  C  iron,  the  other  of  Bessemer  steel,  both  were  planed  true  and 
I)oli8hcd,  the  ends  neatly  squared,  and  the  angles  left  sharp,  they  were 
botli  fastened  to  a  wooden  frame,  and  unmersed  sunultaneously  into  a 
vessel  filled  with  a  corrosive  fluid,  consisting  of  onQ  part  of  sulphuric 
acid  with  ten  parts  of  water,  and  there  left  for  forty-eight  hours ;  the 
natural  result  is,  that  the  iron  bar  has  corroded  unevenly,  showing 
clearly  the  structure  of  the  pile,  and  exposing  to  view  every  welded 
joint ;  while  the  steel  has  lost  only  a  portion  of  its  outer  surface,  its 
figiure,  with  every  angle  sharply  defined,  still  remaining  intact.  It  is 
somewhat  remarkable  that  this  corrugation  of  the  suif  ace  of  wrought 
h*on  when  corroded  has  not  been  morc  considered  in  reference  to  the 
Armstrong  gun,  where  the  corroded  lines  would  be  nearly  at  right 
angles  to  the  rifled  grooves,  while  the  angles  of  the  grooves  tneroaelves 
would  become  serrated,  like  so  many  saws.  The  effect  upon  the 
lead-coating  of  the  shot,  which  even  an  approach  to  this  condition 
would  produce,  can  be  easily  imagined;  the  advantage  which  the 
Whitworth  fomi  of  rifling  jn-esents  in  this  respect  is  most  important; 
even  if  he  employed  wrought  iron,  the  amount  of  a^rrosion  which 
would  utterly  destroy  the  Armstrong  gun,  would  take  little,  if  any- 
thing, from  the  efficiency  of  the  gun  of  Mr.  Whitworth ;  but  it  must  be 
remarked,  that  this  gentleman  has  advocated  and  employed  cast  steel 
from  the  conamencement,  while  Sir  AVilham  Armstrong  has  as  con- 
stantly resisted  and  opposed  the  employment  of  a  material  which,  if 
adopted,  would  have  entirely  swept  away  and  rendered  valueless  his 
whole  system  of  welded  iron  coils,  and  at  the  same  time  have  deprived 
hun  of  the  monopoly  he  has  so  profitably  enjoyed. 

In  order,  however,  to  compete  with  Mr,  ^^  hitworth,  it  is  stated  that 
the  ver}*^  heart  and  core  of  the  Armstrong  competing  gun  is  made  of 
cast  steel ;  if  this  be  so,  the  present  trials  afford  no  test  whatever  of 
what  the  country  is  most  anxious  to  know,  namely,  what  are  the  real 
capabilities  of  the  coiled  and  welded  iron  tube,  on  the  manufacture  of 
which  such  a  vast  amount  of  money  has  been  expended. 

To  return,  however,  from  this  digression,  to  the  consideration  of 
ciist-stcel  as  a  material  for  the  construction  of  ordnanc<3 ;  it  has  already 
b(.*en  shown  that  its  tensile  strength,  and  resistance  to  compression, 
its  freedom  from  wear  and  abrasion,  its  perfect  freedom  from  cracks 
or  flaws,  and  also  its  behaviom*  under  corroding  influences,  offer  the 
most  important  advantages  over  wrought  iron;  it  therefore  only 
remains  to  be  seen,  if  ordnance  made  of  so  desirable  a  material  can 
be  produced  with  more  or  less  ease  and  certainty  than  guns  con- 
structed by  forging,  or  building  up,  in  wrought  iron.  Although  cast 
ste<.'l  is  not  a  new  material  in  the  luis,  yet  cast  steel  of  the  mild 
character  approaching  to  iron,  such  as  alone  should  be  employed  for 
ordnance,  is  not  easily  obtained,  by  the  ordinary'  process  of  melting 
steel  in  a  number  of  small  crucibles,  more  es|)ecially  where  large 
masses  are  required ;  but  notwithstanding  these  difliculties,  i\n\  fact 
that  large  masses  of  steel  can  be  made  successfully  by  sucli  means, 
was  abundantly  proved  by  Mr.  Krupp  at  the  International  Exliibition, 
where  he  achieved  a  success,  which  still  leaves  him  without  a  rival, 
in  the  manufacture  of  Icurgo  masses  of  crucible  steel.     It  must  be 
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observed  that  Mr.  Krupp  not  only  has  made  largo  masses  of  steel, 
but  he  has  successfully  fashioned  them  into  guns,  of  which  the 
Prussian  Government  aJone  are  said  to  have  more  than  1,000  of 
various  calibres. 

It  is  stated  on  reliable  authority,  that  the  employment  of  steel  guns 
in  actual  warfare,  before  Dybol,  has  been  so  successful,  that  the 
Prussian  Grovemment,  within  the  last  week,  have  ordered  an  additional 
300  giuis  from  Mr.  Krupp. 

The  extreme  toughness  which  results  from  reducing  the  quantity  of 
carbon  in  steel  to  the  lowest  point,  while  it  gre&tly  increases  the  risks 
and  difficulty  of  making  large  masses  of  steel  in  separate  crucibles,  in 
no  way  interferes  with  the  making  of  steel  by  the  Bessemer  process, 
where  the  heat  generated  during  its  conversion  is  sufficient  to  retain 
the  metal  in  a  perfect  state  of  fusion,  even  when  wholly  decarbonised 
and  converted  into  soft  malleable  iron ;  so  that  only  as  much  carbon 
need  be  added  thereto  as  will  suffice  to  bring  the  metal  up  to  the 
particular  quality  of  steel  required.  A  quality  much  milder  and  nearer 
approaching  to  iron,  than  has  yet  been  employed,  is  deemed  by  the 
writer  to  be  indispensable  for  that  pmpose,  for  even  wrought  iron 
appears  to  fail  more  from  its  stnictural  imperfections,  than  from  any 
want  of  hardness  in  the  metal. 

Of  all  the  errors  and  misconceptions  that  the  public  have  fallen 
into  in  reference  to  the  Bessemer  steel  process,  there  is  none  so  utterly 
without  foundation  as  the  idea  that  this  process  is  incapable  of  perfect 
control,  and  that  the  results  obtained  are  involved  in  uncertainty. 

In  the  early  stages  of  so  novel  an  invention,  and  at  a  time  when 
not  a  single  workman  could  be  found  who  understood  even  the  merest 
routine  operations,  and  when  no  one  possessed  the  advantages  which 
experience  alone  can  give  in  manufacturing  operations,  it  need  not  ho 
matter  of  surprise,  if  the  results  then  obtained  were  not  very  uniform, 
and  the  trade,  wiio  had  to  a  man  declared  the  whole  process  an  impossi- 
bility, eagerly  seized  on  this  fact,  which  was  industriously  circultited, 
and  at  the  same  time,  like  most  stories,  it  lost  nothing  by  the  telling. 
A  cry  once  raised  seems  to  echo,  and  repeat  itself,  with  redoubled  force, 
although  the  fact  which  originated  it  has  long  since  ceased  to  exist. 
One  of  our  first  practical  engineers,  who  has  used  more  tlian  2,000 
tons  of  the  Bessemer  steel,  asserts  that  it  is  considerably  more 
uniform  in  quaUty  than  ordinary  cast  steel,  indeed  the  manufacture  as 
it  now  stands  leaves  but  little  to  desire.  This  cuckoo  cry,  of  want  of 
uniformity,  has,  however,  done  some  good ;  for  it  has  caused  a  strict 
investigation  into  all  the  possible  soiu*ccs  of  irregularity,  and  has 
enabled  the  writer  to  effect  such  an  improvement  in  this  process  as 
bids  fair  in  future  to  turn  the  tables  on  its  accusers,  who  cannot  ho]x; 
by  the  mere  examination  of  their  steel  by  the  eye,  and  thus  judging 
of  its  state  of  carburation,  to  arrive  at  the  certain  results  to  be 
obtained  by  a  system  of  accurate  weighing. 

In  the  Bessemer  pi-ocess  as  generally  practised,  the  crude  metal  is 
entirely  decarbonised,  and  is  then  brought  back  to  the  state  of  steel, 
by  the  addition  thereto  of  a  certain  quantity  of  molten  carbua*t  of 
iron.   In  practice  there  are  several  sources  of  slight  error  in  this  system, 
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which  are  found  generally  to  counteract  each  other  to  a  great  extent, 
but  which  sometimes  may  possibly  alter  the  quality  of  the  metal  to  an 
undesirable  extent.  Thus,  suppose  that  five  tons  of  pig-iron,  con- 
stituting a  charge,  are  weighed  up  for  the  melting  furnace,  this 
j)ig  metal  may  consist  of  94  per  cent,  of  pure  iron,  combined  T^ith  six 
of  carbon  and  other  matters,  or  there  may  be  only  93  per  cent,  of  iron 
present  in  the  pig.  The  furnace-manager  may  loose  five,  or  he  may 
loose  six,  per  cent,  of  the  metal  in  melting  it,  a  Kttle  metal  may  also 
be  sometimes  left  in  the  bottom  of  the  melting  furnace  and  in  the 
gutter,  the  loss  in  the  converting  process  may  also  vary  from  one- 
half  to  1  per  cent,  more  or  less  than  usual,  and  some  half  per  cent,  of 
metal  may  be  accidentally  thrown  out  of  the  vessel  in  the  form  of 
splashes ;  hence,  although  five  tons  were  weighed  up,  the  exact  weight 
of  the  malleable  iron  resulting  therefrom  is  more  or  less  uncertain,  and 
consequently  the  precise  quantity  of  carburet  of  iron,  to  be  added 
thereto,  cannot  be  accurately  ascertained.  At  first  sight  it  would  appear 
that  1  cwt.  of  metal  more  or  less  lost  in  several  ways,  and  amounting 
in  the  aggregate  to  a  quarter  of  a  ton,  in  error  of  the  supposed 
quantity,  would  seriously  affect  the  quality  of  the  steel ;  it  however 
aoes  not  do  so,  for  as  no  metal  can  be  gained,  we  may  assume  that 
500  cwt.  in  error  is  a  maximum  of  unknown  loss,  if  then  we  take  a 
mean,  and  estimate  the  source  of  error  at  one-half  that  quantity, 
by  no  unfortunate  combination  of  circumstances  can  there  be  more 
than  an  error  of  2^  cwt.,  or  one-fortieth  of  the  charge  of  6  tons.  Now 
in  making  a  very  mild  steel,  about  0*38  per  cent,  of  carbon  is  re- 
quired, say  1 -300th  part,  thus  the  extreme  difference  in  the  quantity 
of  carbon  added  to  the  metal  would  be  yy^orr  P*^  ^^  much  or  too 
little,  a  quantity  quite  recognisable  as  a  chemical  fact,  but  practically 
making  no  sensible  change  in  the  character  or  quality  of  the  met^il ; 
should  however  the  sources  of  error  in  the  carburet  of  iron  employed 
be  equally  great,  and  in  the  opposite  direction,  then  a  difference}  in 
quality  to  a  small  extent  would  show  itself. 

Now  the  first  stage  in  the  improvements  before  referred  to,  and 
which  are  intended  to  entirely  remove  these  several  sources  of  in- 
c(inality,  consists  simply  in  accurately  weighing  the  fluid  malleable 
iron  on  a  suitable  weighing-machine,  nfter^  instead  of  before^  these  losses 
of  metal  have  taken  place,  and  thus  removing  in  one  minute,  absolutely, 
even'  trace  of  the  several  sources  of  error  above  enumerated. 

We  next  come  to  deal  with  the  carburet  of  ii*on,  which  is  to  recar- 
bonise  this  accurately-ascertained  quantity  of  malleable  iron.  The 
carburet  of  iron  is  also  subject  to  some  of  those  small  sources  of 
quantitative  error  already  described  in  reference  to  the  pig  iron,  and 
also  to  some  others  in  addition  to  them.  In  the  first  place?,  if  we  take 
four  pigs  of  a  carburet  of  iron,  the  quantity  of  carbon  or  manganese 
]>rosent  may  not  be  precisely  alike  in  each  pig,  and  in  melting  this 
metal,  the  cjuantity  of  carbon  and  manganese  lost  by  oxydation  in  the 
furnace  cannot  be  accurately  estimated,  and  therefore  although  these 
mmicrous  and  minute  sources  of  error  are  found  practically  to  be 
neutrali8e<l  by  an  average  allowance  of  loss,  it  is  nevertheless  possible 
that  they  may  all  tend  in  one  direction,  in  which  case  the  difference  in 
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quality  of  the  metal  would  be  more  than  is  desired.  To  avoid  every  one 
of  these  sources  of  error  in  the  carburetting  metal,  100  tons  of  it  may  be 
melted  in  large  quantities,  and  be  then  granulated  in  the  form  of  shot,  and 
1)6  thoroughly  mixed  together.  From  this  intimate  admixture  of  granu- 
lated metal,  every  charge  of  4  cwt.  weighed  up  may  be  assumed  to  be  of 
precisely  the  same  quality.  Now  this  shotted  metal  is  not  to  be  melted 
as  heretofore,  but  heated  only  in  an  air-tight  retort,  where  no  man- 
ganese or  carbon  can  possibly  be  lost,  so  that  we  have  only  to  accu- 
rately weigh  a  proper  quantity  of  this  metal,  and  add  it  to  the  accu- 
rately ascertained  weight  of  pure  malleable  iron,  to  obtain  steel  of  a 
pre-detennined  quality,  and  if  each  of  the  500  separate  charges,  which 
the  100  tons  of  shot  will  make,  be  added  to  500  other  charges  of  5 
tons  of  malleable  iron,  there  will  result  500  charges  of  steel  weighing 
25,000  tons,  having  an  equality  of  temper  or  hardness,  such  as  no  other 
known  process  of  steel-making  has  ever  yet  produced. 

In  manufacturing  large  masses  of  mild  cast  steel  by  the  Bessemer 
process,  nothing  more  is  necessary  than  to  melt  some  20  or  80  tons  of 
No.  1  hematite  pig  iron,  in  the  ordinary  reverberating  furnace  used 
for  founding  guns  m  cast  iron,  the  furnaces  when  tapped,  will  run  their 
contents  into  a  converting  vessel  of  some  10  feet  in  diameter,  a  power- 
ful blast  of  atmospheric  air  is  then  to  be  driven  vertically  upwards 
through  the  fluid  iron,  for  about  15  minutes,  which  will  raise  its  tempera- 
ture to  the  highest  degree  and  convert  it  into  malleable  iron,  which  will 
then  be  in  a  state  of  perfect  fusion ;  if  then  as  much  carburet  of  iron  be 
added  thereto  as  will  give  to  the  mixture  about  one-third  of  a  per  cent. 
of  carbon,  a  very  mild  and  tough  cast  steel  will  result,  which  may,  after 
being  stirred  vigorously  by  a  revolving  agitator,  be  jxjured  out  into  a 
mould,  and  thus,  within  half-an-hour  of  tapping  the  molten  cast-iron 
from  the  melting  furnace,  a  mass  of  some  25  or  30  tons  of  mild,  tough, 
cast  steel  will  have  been  produced,  without  weld  or  joint,  and  with  a 
loss  of  only  15  per  cent,  of  the  pig  iron  employed  in  its  production. 
Thus  we  have  a  means  of  rapidly  and  cheaply  producing  huge  masses 
of  malleable  metal,  having  the  peculiar  characteristics  which  arc  found 
to  be  most  desirable  in  a  material  to  be  used  for  ordnance.  And  here 
it  may  be  as  well  to  recall  the  fact  to  your  notice,  that  the  degree  of 
heat  required  to  extend  and  shape  this  mass  under  the  hammer,  or 
hydraulic  press,  is  so  far  below  the  heat  necessaiy  for  welding  masses 
of  iron  together,  that  there  is  no  danger  whatever  of  bringing  the 
steel  so  near  the  point  of  fusion  as  to  produce  the  peculiar  crystal IisimI 
condition  bo  difficult  to  avoid,  and  at  the  same  time  so  destructive  to 
forgings  in  wrought  iron. 

It  has  been  fomid  that  large  masses  of  cast  steel,  made  by  the 
Bessemer  process,  may  be  most  advantageously  treated  under  the 
hammer  almost  immediat<jly  after  they  have  been  cast,  since  at  that 
time  the  interior  of  the  mass  is  at  a  much  higher  temperature  and 
consequently  softer  than  the  exterior  of  the  mass,  this  allows  the  blow 
of  the  hammer  to  act  efficiently  on  the  central  parts  of  the  ingot,  and 
thus  remove  the  only  difficulty  that  stood  in  the  way  of  operating  on 
large  masses  of  cast  steel.  Before  this  important  fact  was  i)roved, 
the  invariable  rule  in  Sheffield  was  to  let  every  ingot  get  cold  after 
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casting,  and  never  to  touch  it  under  the  hammer  until  the  next  day. 
Indeed  the  steel  manufacturer  went  much  further  than  this,  for  it  was 
not  uncommon  to  stack  the  ingots  for  months  out  in  the  weather  to 
season  them,  like  the  old  glass-maker  used  to  do  with  his  fritted 
materials,  and  never  use  them  imtil  a  year  after.  When  large  masses 
of  steel  are  heated  after  being  allowed  to  get  cold,  the  external  parts 
are  apt  to  become  injured,  and  in  all  cases  it  will  be  found  that  the 
outside  is  always  hotter  and  softer  than  the  centre.  It  is  therefore 
hopeless  to  attempt  to  properly  reach  and  extend  the  hard  centre  of 
the  forging,  when  it  has  a  soft  exterior  to  absorb  the  blow.  It  is 
difficult  to  determine  whether  this  system  of  letting  the  ingot  get  cold 
before  hammering  is  merely  one  of  the  deep-rooted  prejudices  of  the 
trade,  or  a  defect  common  to  the  old  system  of  steel  making ;  be  this 
as  it  may,  it  is  a  fact,  that  more  than  one  hundred  pieces  of  ordnance 
have  been  made  of  Bessemer  steel,  and  forged  hot  from  the  casting 
with  perfect  ease  and  success. 

About  a  year  ago  a  Mr.  Thompson,  of  Bilston,  obtained  a  patent  for 
a  new  mode  of  making  gun-barrels,  of  this  material,  by  a  series  of 
very  simple  and  efficient  operations,  examples  of  which  he  has  kindly 
forwarded  for  your  inspection.  The  steel  is  first  hammered  from  the 
cast  ingot  into  round  bars,  which  are  sawn  into  lengths.  He  then 
proceed  to  punch  a  hole  lengthwise  through  the  mass,  not  by  cutting 
out  a  portion  of  the  metal,  but  by  displacing  the  material.  This  is 
effected  by  using  a  blunt  elliptical  ended  punch,  which  he  drives 
through  the  mass  of  steel,  under  the  steam-hammer.  This  is  found 
to  be  a  very  severe  test  of  the  metal,  a  faulty  piece  being  at  once 
detected ;  indeed,  it  is  probably  a  much  more  severe  test  of  the  metal 
than  any  that  can  be  given  at  the  proof-house.  After  the  punching  is 
effected,  the  pieces  are  drawn  down  a  little  under  the  hanuner,  and  are 
then  rolled  between  grooved  rolls,  which  are  provided  with  recesses, 
into  which  one  end  of  the  barrel  is  placed,  so  that  the  end  is  gradually 
shaped  as  required,  the  projecting  part  of  the  ban-el  being  formed  out 
of  the  solid,  without  any  welding ;  he  thus  avoids  the  injury  done  to 
the  metal  by  giving  it  a  welding  heat  after  the  piece  has  received 
all  the  hammering  required ;  these  unwelded  steel  barrels  can  be  pro- 
duced at  about  20  per  cent,  less  cost  than  the  best  iron  ones.  Their 
extraordinary  endurance  under  fire  will  be  appreciated  by  reading  the 
annexed  report  of  then:  trial  at  the  proof -house,  Birmingham. 

Trial  of  Two  Steel  Chin  Barrels  (Enfield  Pattern) ^  at  ike  Proof -house^ 

BirmingJiam. 

Barrels  made  from  Bessemer  Steel  by  Tliompson's  Patent  process. 

Barrels,  1853  Infantry  Pattern,  577  bore.    Bullets  used,  715  grains.    Diameter,  '551* 

Length,  1'048.     Katie  of  length  to  diameter,  1*893. 

Besult  of  experiments : 

Ist  round,  charge  205  grains,  7i  drachms  powder,  1  bullet. 

2nd  round,  charge  221  grains,  8i  drachms  powder,  1  bullet. 

3rd  round,  „  „  2  bullets. 

4th  round,  „  „  8  bullets. 
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5th  round,  charge  224  grains,  8^  drachms  powder,    4  bullets. 

6th  round,  »  ?>  5  buUcts. 

The  barrels  were  now  examined  and  found  intact. 

7th  round,  charge  224  grains,  S^  drachms  powder,    6  bullets. 


8th  round, 

)} 

a 

7  bullets. 

9th  round, 

a 

a 

8  buUets. 

10th  round, 

ti 

it 

9  bullets. 

11th  round. 

it 

ti 

10  bullets. 

12th  round, 

it 

it 

11  bullets. 

13th  round, 

)» 

)» 

12  bullets. 

14th  round. 

)) 

tt 

13  bullets. 

15th  round. 

}} 

)} 

14  bullets. 

16th  round. 

» 

it 

15  bullets. 

Barrclfl  found  intact. 

17th  round,  charge  224  grains,  8i  drachms  powder,  16  bullets. 

The  firing  was  now  continued  with  one  barrel  only,  the  nipple  having  been  blown 
out  of  the  other,  which,  still  retaining  its  charge  of  16  bullets,  remained  intact. 
18th  round,  charge  increased  to  269  grains,  9|  drachms  powder,  17  bullets. 
19th  round,  „  „  „  „        18  bullets. 

*20th  round,  „  413  grains,  15        „  „        and  25  bullets. 

Length  of  each  bullet  1*043. 

The  barrel  was  then  examined  and  found  intact. — Further  test  was  deemed  im- 
neoessary. 

Proyed  by  Mr.  Samuel  Hart,  Assistant  Proof-Master,  *in  the  presence  of  Ezra 
Millward,  Esq.,  Proof-Master  at  Birmingham,  December  23rd,  1868. 

These  results  may  be  taken  as  a  fair  indication  of  the  nature  of  the 
Bessemer  mild-cast  steel,  and  of  its  applicability  for  ordnance. 

However  important  a  tough  malleable  metal  may  be  for  the  manu- 
facture of  gmis,  it  is  not  less  so  for  projectiles  intended  to  be  em- 
ployed against  armour-plates  or  forts. 

It  is  now  more  than  three  years  since  the  writer  obtained  a  patent 
for  a  machine  for  rolling  cast  steel  spherical  shot,  under  the  full  con- 
viction that  the  time  would  arrive  when  the  value  of  cast  steel  sphe- 
rical projectiles  would  be  appreciated.^ 

The  eight-inch  spherical  shot  exhibited,  are  the  first  products  of  the 
first  rollmg-mill  ever  erected  for  the  manufacture  of  spherical  shot. 
A  finishing  mill  to  give  them  the  last  touch,  would  polish  and  im- 
prove the  surface,  and  give  extreme  accuracy  of  guage. 

Some  few  trials  have  already  been  made  of  the  Bessemer  steel 
shot  with  more  or  less  success.  A  singular  misapprehension  appears, 
however,  to  prevail  in  reference  to  them.  Some  of  the  trial  shot 
sent  in  by  the  manufacturers  of  Bessemer  steel,  were  said  to  be  too 
mild  or  soft  for  the  purpose,  and  consequently  not  equal  in  penetrative 
power  to  some  shots  made  of  a  harder  temper,  by  the  old  and  expen- 
sive mode  of  making  steel  in  ix)ts.  Now  the  simple  fact  is,  that 
nearly  all  the  Bessemer  steel  now  manufactured  is  of  a  veiy  soft  or 
mild  quality,  because  a  mild  tough  metal  is  indispensable  when  em- 
ployed for  the  numerous  engineering  pui-j)oses  to  which  -that  metal  is 
now  applied. 

Thus  it  appears  that  a  general  impression  prevails  that  Bessemer 
steel  is  naturally  a  soft,  tough  metal,  but  never  hard  or  highly  car- 
bonised like  other  steel.     This  is  one  of  those  popular  errors  that 
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grow  up  unperceived,  and  for  which  there  is  not  the  shadow  of  a 
foundation,  for  there  is  not  the  slightest  difficulty  in  carburetting 
Bessemer  steel  to  an  extent  wholly  impracticable  with  ordinary 
cemented  steel.  The  Bessemer  metal  is  made  with  equal  faciUty,  of 
any  desired  temper  from  the  hardest  and  most  refractory  quality,  by 
a  series  of  almost  endless  gradations  (at  the  will  of  the  operator), 
down  to  the  mildest  cast  steel,  and  beyond  this  point  again  to  wholly 
dccarbom'sed  malleable  iron,  possessing  nearly  the  softness  of  copper; 
it  will  be  readily  understood  with  what  extreme  ease  and  certainty 
this  may  be  accomplished,  if  we  consider  that  a  given  weight  of 
wholly  decarbonised  iron  requires  500  lbs.  weight  of  a  carburet  of 
iron  to  be  used  therewith  to  produce  the  hardest  steel,  it  is  clear  that 
490  lbs.  will  make  it  one  degree  softer,  and  so  on.  By  such  marked 
differences  as  10  lbs.  at  each  step,  we  should  have  fifty  tempers  of 
steel  instead  of  about  ten  as  f ouna  in  commerce. 

The  Ghaibman  :  I  am  sure  the  meeting  will  agree  with  me  that  our  thanks  sre  duo 
to  Mr.  Bessemer  for  tlio  Tory  interesting  paper  ho  has  read  upon  the  application  of 
his  very  original  and  economical  momod  of  making  steel  for  the  manu&cturo  of 
ordnanoe.  Seeing  the  excellent  diagrams  that  Mr.  BMsemer  has  exhibited  showing 
the  method  he  pursues  in  making  steel,  I  think  it  would  be  interesting  to  the  mem- 
bers  present  if  ne  would  be  kind  enough  to  explain  the  use  of  the  vessda. 

Mr.  Bessekeb  :  The  vessel  AA,  Plato  xxy,  used  for  the  oonveGnion  of  crude  iron  into 
steel  by  our  process  is  mounted  on  axes,  and  is  supjiorted  between  two  cast-iron  frames  C, 
the  axes  are  so  placed  as  to  balance  as  nearly  as  possible  ita  contents.  The  further 
side  F  is  generallv  connected  with  some  hydraulic  apparatus,  for  the  purpoee  of  com- 
municating a  sufiident  amount  of  power  to  turn  it  round  with  facility.  A  vessel  of 
this  kind  weighs  sometJiing  like  ten  or  eleven  tons,  and  it  holds  five  tons  of  metal,  so 
that  hand  labour  for  turning  it  would  bo  impossible.  Again,  the  dilTcrcnt  speeds  at 
which  it  must  be  moved  as  it  approaches  the  }>ouring  pomt,  prevent  the  application 
of  ordinary  machinery  which  moves  with  great  regularity,  and  you  would,  therefore, 
pour  out  a  very  irregular  quantity  of  metal.  The  vessel  is  lined  with  a  very  refrac- 
tory material.  The  lining,  when  it  is  perfectly  dry  and  baked  hard,  will  stand  some- 
thing like  eighty  or  a  hundred  successive  charges  without  being  worn  out.  When  the 
vessel  has  been  heated  inside  by  a  little  preparatoiy  fuel  (the  residue  of  wliich  is  turned 
out),  it  is  placed  in  the  position  shown  in  the  first  diagram  (sec  Plate,  Fig.  1),  and  a 
spout,  B,  conducts  into  it  about  five  tons  of  molten  pig  iron.  Immediately  the  molten 
iron  has  been  poured  in,  the  spout  is  removed,  and  the  hydraulic  apparatus  is  put  in 
operation.  It  quickly  turns  the  vessel  round  from  this  position  into  trie  one  shown  in 
the  second  diagram,  Fig.  2.  "We  have  a  reservoir  of  air  under  pressiu-e,  and  a  large  air- 
forcing  apparatus  which  drives  air  into  this  lower  chamber  or  tuyre-boi  as  it  is  called. 
There  are  several  clay  pipes  divided  into  ten  or  twelve  passages,  which  project  into 
the  interior  of  the  vessel  through  the  lining.  During  the  time  of  filling  the  vessel 
there  is  no  air  blown  through  these  pipes,  nor  can  the  metal  enter  those  holes  because 
they  are  placed  above  its  level.  That  enables  us  to  pour  in  the  metal  quietly  witliout 
interfering  with  the  operation.  Immediately  wo  want  to  conunence  the  converting 
process  in  tiiis  vessel,  we  turn  on  the  air ;  and  as  the  vessel  is  moved  round  on  its 
axis  the  metal  occupies  the  lower  position,  and  would  immediately  run  i\ovn\  into 
these  apertures  only  that  the  pressure  of  air  is  always  kept  greater  than  tlio  ])rt's9ure 
of  the  column  of  metal  at  that  height,  generally  t^nice  tlie  pressure  is  employed.  The 
eflect  of  the  air  now  going  through  under  a  pressure  of  some  181b.  or  201b.,  \i*,  tliat 
the  air  escaping  from  that  pressure  into  the  fluid  separates  itself  into  millions  of  little 
globules.  1  have  blown  air  under  similar  conditions  into  a  large  glass  tank  of  water 
m  order  to  view  the  operation;  and  if  we  assimie  that  the  same  condition  takes 
place  in  fluid  iron  we  may  safely  say  that  countless  millions  of  bubbles  are  produced 
£rom  one  of  theaa  jeta.    It  ia  very  much  like  drawing  the  cork  of  a  champagne 
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bottle;  tho  fixed  air  tlirough  tho  maM  Bhows  itself  at  euery  point.    Here  we^hayo 
aiflo  these  countless  thousands  of  buhbles  flowing  upwards  with  great  rapidity 
through  the  great  mass  of  metaL    Am  these  escapes  of  air  are  taking  place  from 
something  like  ten  tujeres  with  twelye  holes  in  each,  we  hare  one  hundred  and 
twenty  jets,  each  producing  those  thousands  of  little  globules.     Upon  the  atmos* 
pheric  air  entering  into  the  fluid  motal|  the  oxygen  of  the  atmosphere  is  neceasarily 
brought  into  cont^t  with  the  carbon  of  the  pig  uron«    The  result  is  a  union  of  tho 
carbon  of  the  metal  and  the  oxTgen  of  the  almon>here,  so  that  erery  one  of  theso 
little  air  bubbles  becomes  a  &re  bubble.    And  as  there  is  nothing  between  the  fire  so 
generated  and  the  metal  that  surrounds  the  bubble  and  that  forau  the  wall  of  each 
Uttle  cell  or  bubble,  the  heat  so  produced  is  absorbed  by  the  iron*  and  as  these 
bubbles  are  continuously  formed  at  this  great  speed,  an  immense  sur&oe  is  exposed 
to  the  action  of  these  little  fire  globules.    On  floating  to  the  sur£soe  they  entirely  fill 
iho  Tessel,  which  is  eleron  £e«t  in  height.    And  not  only  so,  for  tbew  are  pro- 
jected out  of  an  aperture  thirty  inches  in  diameter,  and  for  some  ten  or  fifteen  fSset  in 
length  we  haTe  a  tremendous  roaring  flame,  as  white  as  snow  and  as  bright  as  the 
•un,  which  is  simply  tho  accumulation  of  the  fire  produced  from  these  globules. 
The  result  of  thus  lughly  heating  the  metal  is,  that  instead  of  {getting  §chd  in  ita 
transition  from  pig  iron  into  malleable  iron,  the  temperature  is  kepi  up  and  we 
obtain  an  entirely  new  product,  yis.,  malleable  iron  in  large  quantities  in  a  state  of 
perfidct  fluidity.    A  Teiy  singiJar  thing  takes  place  in  the  first  stage  of  this  process, 
which  I  may  mention.    Fig  iron  in  addition  to  carbon  inyariably  contains  a  notable 
■mount  of  silidum.    That  silicium  is  a  great  enemy  in  iron ;  it  is  one  of  the  difficul- 
ties of  the  ordinary  manufacture.    The  affinity  of  oxygen  for  silidnm  is  so  great  that 
it  immediately  seises  upon  the  silidum  at  first.    Although  I  haye  described  to  you 
what  is  the  action  upon  carbon,  I  should  haye  told  you,  that  before  the  carbon  is 
touched  at  all,  the  oxygen  of  the  air  seizes  on  the  silicium,  which  is  burnt  out  with  yeiy 
little  sign  of  flame,  and  only  afew  sparks  from  the  iron,  uid  withno  yisible  increase  of 
temperature  until  three  or  four  minutes  after  blowing,  when  the  siliciinn  is  all  gone,  the 
oxygen  then  takes  tho  next  substance  in  affinity,  which  is  the  carbon.    In  the  earW* 
stages  of  this  process,  by  the  indications  of  the  flame,  we  were  enabled  to  judge  with 
tolerable  correctness  when  a  proper  amount  of  carbon  had  been  taken  out,  so  as  to  leaye 
enough  to  constitute  steel  of  a  giycn  quaUty.    That  was  a  process  of  the  eye,  re- 
quiring, like  tho  old  puddling  process,  many  years  of  practice,  and  inrolying  a  great 
deal  of  uncertainty.    The  next  step  after  the  reduction  of  the  metal  to  pure  mal- 
leable iron,  is  the  addition  to  it  of  a  certain  quantity  of  oarburetted  iron,  by  which 
the  whole  is  brought  back  to  steel  of  a  known  quahty.    When  that  has  be^  done, 
the  yessel  is  further  turned  on  its  axis  until  it  aasnmee  the  position  shown  in  the  third 
diagram,  Fig.  8.    The  stream  of  melting  metal  falling  into  a  casting  ladle  Qt  is  shown 
in  Uus  diagram.    The  ladle  is  brought  round  on  t^  aim  of  a  crane  and  by  meant 
of  a  yalye  L  in  the  bottom  of  the  ImUc  actuated  by  a  rod  N  whidi  passes  down  the 
interior  of  the  ladle,  and  is  proyided  with  a  leyer  O  so  that  a  man  who  follows  the 
ladle  round  lifts  the  handle,  and  allows  a  certain  quantity  of  the  metal  to  flow  into 
the  moulds,  by  which  means  any  scoria  floating  on  the  surfiue  does  not  form  part  of 
the  ingot.    Thus,  we  haye  here,  what  is  yery  unusual  in  engineering  operations,  yia.,  a 
cone  Talvo  letting  out  molten  malleable  iron.    These  yalyes  cost  yery  httlo,  but  they 
can  only  be  used  once. 

The  Chairman  :  I  understand  you  inyariably  procure  your  steel  by  purifying  iron 
completely,  and  then  introducing  a  quantity  of  carburetted  iron  or  known  com* 
positkmP  . 

Mr.  Bessemms  t  This  is  the  mode  practised  in  England.  It  isiiot  so  in  Sweden. 
Tliere  is  a  yery  successful  manufacturer  of  steel  in  Sweden  who  has  made  a  beautiful 

2uahty  of  metal  from  high  class  ores  by  charcoal.  Ho  first  saw  the  process  in 
England,  at  the  time  when  wc  liad  not  adopted  the  re-carbonising  of  it  at  the  end  of 
the  process.  Ho  went  home  to  his  own  country  to  carry  out  a  system  he  had  seen  so 
far  successful  with  us ;  and  by  great  attention  to  the  subject,  he  has  succeeded  so 
well  in  watching  tho  indications  of  the  flame,  and  in  taking  time  of  the  process  ^whidi 
is  generally  yerr  regular,  scarcely  eyer  yarying  one  minute  in  point  of  time^,  that  ha 
haa  been  MaUed  to  produoe  all  the  qnaatiea  of  steal  ha  nq[iiirei^  withonl  it^ 
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carbonising  at  all.  The  mode  of  regulating  the  temper  or  degree  of  hardncM  of  tho 
steel  by  the  addition  of  molten  carburet  of  iron  at  tho  end  of  tho  blowing  process, 
was  described  in  the  first  patent  which  I  obtained  for  making  steel  by  forcing  air  into 
crude  iron,  but  was  not  practiced  in  the  early  working  of  the  process. 

The  Chaib3£AN  :  We  have  sereral  specimens  of  Swedish  iron  and  steel  in  oai 
Museum. 

Mr.  Bbssbmsb  :  There  are  some  very  excellent  specimens  in  the  Museum. 

Mr.  Aston  :  Mr.  Bessemer  would  oblige  tho  members  by  giving  a  little  more  in- 
formation with  reference  to  tho  guns  he  spoke  of,  as  having  been  made  of  hia  metal. 
I  think  he  mentioned  there  were  a  hundred  or  more  that  have  been  made  of  tho 
Bessemer  steeL  If  he  would  kindlv  tell  us  something  with  reference  to  the  weights 
and  caUbres  of  these  guns,  the  information  would  be  very  valuable.  I  would  also 
ask  what  steam-hammers  are  used  for  hammering  the  mass  after  it  has  been  cast ; 
and  whether  Mr.  Bessemer  has  encountered  difficmties  in  the  way  of  hammering  the 
mass,  so  as  to  ensure  its  being  homogeneous — supposing  the  metal  to  be  close  and 
sound  after  it  has  been  cast ;  whether  during  the  process  of  hammering  he  finds  that 
any  portion  of  tho  mass  deteriorates,  whetiier  some  parts  undergo  any  change  which 
causes  them  to  lose  that  uniform  quality  which  I  was  very  glad  to  hear  ho  waa  able  to 
impart  to  his  metal  ?  There  is  another  point  to  which  I  am  sure  Mr.  Bessemer*! 
attention  has  been  drawn,  and  that  is  the  very  great  advantage  which  must  neoesiarily 
arise  from  the  use  of  the  metal  that  ho  spoko  of  in  all  penetration  trials  against  the 
armour  plates,  which  will  no  doubt  henceforth  almost  always  form  a  portion  of  tho 
structure  in  our  navy.  It  is  obvious  that  projectiles  of  steel  must  be  used  against 
armour-plates,  and  I  should  wish  to  know  if  Mr.  Bessemer  manufactures  any  par- 
ticular quality  of  steel  that  he  finds  advisable  to  employ  for  penetration  experiments. 
Different  quaUties  of  steel  are  employed  by  engineers  accordmg  to  tho  dirorent  pur- 
poses for  which  they  employ  it.  No  doubt  K>r  the  crank  axle  of  a  steam-engine 
you  would  not  employ  the  same  quality  of  steel  that  you  would  for  a  shot  that  you 
wanted  to  send  through  a  4^inch  plate.  If  Mr.  Bessemer  can  eive  us  more  predse 
information  upon  these  points,  I  am  sure  the  meeting  will  feel  obliged. 

Mr.  Bbsbembb  :  With  reference  to  the  first  question  the  gentleman  has  asked,  I 
am  quite  imable  to  tell  him  anything  about  the  guns  after  they  left  my  place.  We 
have  a  shrewd  suspicion  (as  they  were  delivered  at  Liverpool)  that  they  wont  across 
the  Atlantic.  U^wn  that  point  I  am  imable  to  state  anything  further.  With  regard 
to  the  other  questions,  I  am  quite  able  to  give  the  information  he  requires.  In  the 
forging  of  these  guns,  wo  have  never  found  any  difficulty  in  reaching  the  centre  of 
the  gun  -with  the  forging ;  and,  I  believe,  entirely  fipom  the  fact  of  our  always  using  a 
large  mass  of  steel  in  its  hot  state  from  the  casting.  When  the  fluid  steel  is  poui«d 
into  a  cast-iron  mould  of  some  2  or  3  inches  in  thickness,  the  quantitv  of  heat  rapidly 
absorbed  from  the  exterior  of  the  casting  is  such  as  to  leave  the  outside  rather  too  cool 
for  forging,  while  the  interior  remains  in  almost  a  fluid  state.  Indeed,  we  have  some- 
times aocidoutally  removed  them  from  tho  moulds  while  tho  interior  has  been  so  hot  that 
in  laying  them  sideways  they  have  pom^d  out  a  little  fluid  irom  the  interior.  Wo 
find,  for  example,  that  when  a  piece  of  metal  that  weighs  a  ton,  after  it  has  been 
poiuxxl  into  the  mould  for  about  eighteen  or  twenty  minutes,  will  have  lost  a  suflicient 
quantity  of  heat  to  render  it  safe  for  removal.  If  you  then  put  it  mto  a  furnace 
and  wimn  the  exterior  a  little,  and  allow  tho  interior  to  lose  more  of  its  heat,  at 
the  end  of  twenty  minutes  in  practice  we  find  the  ingot  is  in  a  right  state  for  working. 
If  you  were  to  cut  tlie  ingot  tlirough  with  a  cutter,  you  would  find  the  inside  of  it 
at  a  white  heat,  a  blow  ii])on  such  a  mass  as  that  being  received  on  the  harder  metal 
on  the  outside,  and  wliicli  becomes  progrcssingly  softer  and  softer  as  it  approaches  tho 
centre,  will  transmit  nearly  the  wliole  of  its  force  to  the  central  part  of  the  mass,  and 
it  vill  uot  stretch  most  on  the  exterior  aa  a  bar  ordinarily  heated  alwnvs  does.  That 
is  one  of  the  dilRcidties  of  forging  thai  wo  get  over.  If  you  heat  a  largo  miias  that 
has  once  been  cold,  you  cannot  get  tlie  inteiior  up  to  the  same  heat  as  the  exterior, 
the  n*8ult  is  an  imperfect  forging.  One  rule  we  observe  is  tliis,  tlie  breech  end  of  a 
gun,  after  the  forging  is  complete,  is  drawn  by  a  steam  hammer  into  a  bar  2  inches 
thick  and  3  inches  wide.  Tuat  size  is  accidentally  chosen,  but  if  a  bar  so  large  aa 
that  will  bend  double  when  cold,  it  is  certain  that  it  is  of  good  quality.    A  bar 
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2  inches  thick  and  3  inches  wide  can  nerer  be  bent  double  if  the  metal  haa  been 
burned.    If  wo  find  it  defoctiTe  in  this  respect  we  do  not  send  out  the  gun. 

Captain  Selwyv  :  What  are  the  calibres  of  those  guns  ? 

Mr.  BB88SMSB:  I  think  thej  have  been  guns  of  121b.,  181b.,  and  241b.  We  have 
not  borod  thorn  ;  we  haye  merelj  sent  out  the  blocks. 

Admiral  Ualstsd:  Are  thoj  for  rifled  guns? 

Mr.  Bessemsb  :  Tes,  for  rifled  guns. 

Mr.  AsTOK :  What  is  tho  weight  of  the  steam  hammer  ? 

Mr.  BsssEmB  :  Those  were  forged  with  a  steam  hammer  of  two  and  a-half  tons ; 
a  steam  hammer  of  larger  weiglit  would  haTO  been  better. 

Admiral  HaiJ^tbd  :  What  would  haTe  been  tho  weight  of  a  bar? 

Mr.  Bessembb  :  From  1  ton  to  80  cwt.  There  is  one  question  I  did  not  answer 
about  the  quality  of  ffhot  for  penetration.  That  is  a  point  in  wliioh  we  haTO  had  no 
experience.  Liko  oyerrthing  else  it  wants  experience  before  wo  can  speak  with  anj 
certainty.  Wo  haye  hitherto  made  steel  for  other  purposes  of  a  mild,  soft  character ; 
because  it  is  used  for  en^ncering  purposes,  and  any  approach  to  brittlencss  is  fataL 
I  know  that  some  of  that  soft  metal  has  been  made  into  shot  and  fired  at  the 
armour  plates.  It  has  become  a  question  whether  that  mild  quality  of  steel  is 
hard  enough  to  do  its  duty  properly.  There  is  a  point  between  the  flattening  up  of 
a  shot  and  tho  degree  of  brittloness  that  will  make  it  fly  into  pieces  ;  this  is  a  nice 
point  which  practice  alone  can  giye.  In  my  material  there  is  no  difficulty  in  arriying 
at  any  of  theso  rcsiUts  which  are  desired,  inasmuch  as  the  metal  used  for  carburation 
is  now  weighed  and  measured.  As  I  said  just  now,  if  instead  of  adding  5001b.  to 
make  a  giyen  quality,  you  add  4801b.,  you  haye  a  less  carburetted  metal ;  and  if  you 
employ  480  lb.,  or  4601b.,  and  so  on,  you  can  by  degrees  get  it  so  much  'softer.  All 
that  will  be  required,  is  to  know  the  soryioe  for  which  they  are  to  be  used,  and  a  dozen 
different  tempers  may  be  made  as  easily  as  one.  A  few  shots  of  each  quality  can  be 
tried  against  the  material  they  are  desired  to  penetrate ;  and  those  shot  which  stand 
the  best,  trill  giye  the  necessary  indication  of  tho  degree  of  softness  or  hardness  that 
isreauirad. 

Admiral  Halsted  :  You  do  not  show  the  application  of  the  carburetted  iron. 

Mr.  Bbssemek  :  The  mode  in  wliich  it  is  introduced  after  the  metal  has  been  oon- 
rerted  into  soft  malleable  iron  is  this :  the  yessel  is  turned  again  into  the  position 
shown  in  the  first  diagram,  and  at  the  moment  it  assumes  this  position,  the  air  is 
■hut  off  from  tuyere  box  ;  and  the  carburet  of  iron  is  run  in  by  the  same  spout 
thai  was  original^  employed  to  run  in  the  pig  iron  in  a  molten  state. 

Mr.  AsTOK :  The  information  which  Mr.  Bessemer  has  giyen  us  is  of  great  yalue 
to  all  manufacturers  of  guns,  but  I  should  be  glad  to  know  how  he  is  abls  to  ensure 
that  the  amount  of  carbon  which  he  imparts  to  his  carburetted  iron  is  retained  by 
the  mass,  and  that  no  portion  of  it  is  destroyed.  Does  ho  make  any  allowance  for 
the  combustion  of  some  portion  of  the  carbon  he  put«  in,  by  mixing  an  extra  quantity, 
BO  as  to  proyido  for  waate  in  case  it  should  happen  ?  Tlie  fact  that  a  uniform  quality 
of  steel  can  be  made  so  as  to  be  applicable  to  the  manu&cture  of  ordnance  is  a 
fact  which  I  am  sure  all  will  bo  extremely  desirous  of  belioying,  and  desirous  of  seeing 
put  into  practical  operation.  That  steel  is  iised  to  a  yeiy  large  extent  there  is  no 
doubt  whateyer ;  but  it  is  well  known  that  it  is  used  at  yery  great  cost.  If  Mr.  Bes- 
Bemer  by  his  process  is  able  to  reduce  that  cost,  so  as  to  bring  the  use  of  steel  more 
largely  within  the  means  of  tho  manu&cturers  of  guns,  ho  will  assist  them  yory 
msienally,  and  the  countiy  at  large  will  deriye  yery  groat  benefit,  inasmuch  as  they 
wiU  haye  cheap  steel  guns,  instead  of  steel  guns  that  are  costly.  With  reference  to 
the  guns  now  being  tried  at  Shoeburrness,  both  those  of  Sir  William  Armstrong  and 
those  of  Mr.  Whitworth  haye  their  inner  tubes  made  of  tho  metal  whoso  uso 
Mr.  Bessemer  adyocates,  namely,  cast  steol. 

Mr.  BB88EMSB :  With  reforenoo  to  the  loss  of  carbon,  in  the  ordinary  way  in 
which  the  process  is  now  carried  out,  tho  fluid  carburetted  iron  is  poured  in  as  I 
liaye  described,  and  there  we  find  we  are  subject  to  a  little  irregularity  as  to  tho 
quantity  itself.  In  the  first  instance,  we  ore  not  quit**  certain,  in  melting  carburetted 
inm  how  much  of  the  carbon  in  it  nuiy  have  disnpiviirod  in  the  process.  That  in  our 
cliief  difllculty.     Again,  when  n  large  quantity  cl  carburet  of  iron  is  poured  iuto  fluid 
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malleable  iron,  a  oertain  quantity  of  carbon  always  flies  oflT,  as  we  obserre  by  the 
flame  arising  from  the  surface  of  the  metaL  But  in  the  plan  I  now  propoee  to  use  in 
all  these,  cases,  where  extreme  nioety  is  required  in  the  quality  of  the  metal,  there 
will  be  none  of  these  losses  in  the  melting  furnace,  inasmuch  as  our  carburet  of  iron 
will  not  be  melted  at  all,  but  the  metal  will  be  heated  in  the  form  of  shot.  Those 
shot  from  haying  been  mixed  in  great  quantities  will  be  absolutely  unifbrm  in 
quality.  That  is  to  say,  taking  a  charge  of  three  or  four  hundrod  weight  of  shot, 
tiiere  will  not  be  less  than  from  eight  hundred  tliousand  to  a  milUqn  sepmte  pieces, 
and  those  separate  pieces  haying  been  made  of  as  unifbrm  quality  as  possible,  for  all 
practical  purposes  the  result  wiU  always  be  absolutely  the  same.  In  the  addition  of 
this  red-hot  shotted  metal  to  the  fluid  malloable  iron,  none  of  the  carbon  flies  off,  in 
the  same  way  as  when  using  a  largo  bulk  of  the  fluid  oarburetted  iron. 

Admiral  Halbted  :  May  I  ask  the  meaning  of  the  word  shot  ? 

Mr.  Bessbhbb  t  The  carburetted  iron  in  a  fluid  state  is  poured  into  water  and  the 
result  is  the  formation  of  flne  granules  or  shot,  like  the  lead  shot  used  for  shooting 
birds. 

The  Ohubxak  :  Is  there  much  difficulty  in  obtaining  this  carburetted  iron  P  I 
suppose  it  is  necessary  it  should  contain  nothing  else  but  iron  and  carbon.  Is  them 
not  some  difficulty  in  obtaining  such  iron  P 

Mr.  Bebseheb  :  We  get  a  yeiy  pure  charcoal  iron  for  that  purpose,  and  the 
amount  of  other  matters  or  impurities  present,  except  manganese,  is  so  small  as  prao- 
tieally  not  to  interfere  with  the  purity  of  the  metaL 

Captain  Jasfbb  SsLWTir,  B.N. :  I  am  sure  Mr.  Bessemer  will  excuse  another  member 
of  the  Institution  askms  a  question.  We  haye  man^  inquiring  minds,  and  as  the  results 
afibct  us  most  materially,  I  think  I  may  beg  his  indulgence  for  a  moment.  I  do 
not  think  we  haye  quite  arriyed  at  a  conclusion  as  to  what  tlie  relatiye  cost  of  steel 
thus  prepared  is  to  the  cost  of  ordinanr  steeL  It  would  be  most  useful  if  we  had 
some  accurate  comparison.  So  many  diflbrent  opinions  are  entertained  upon  the 
point,  so  many  dinerent  statements  haye  been  made — I  will  not  say  by  parties  in- 
terested, but  by  parties  who  haye  not  quite  interested  themselycs  enough  in  the 
subjeci-<--that  it  is  yery  desirable  that  any  fallacies  existing  on  the  subject  should  be 
settled  at  once,  by  reference  to  the  souroo  from  which  we  can  alone  get  correct  infor- 
mation. I  do  not  spteak  of  the  comparatiyo  cost  of  making  the  steel  under  the 
system  of  licences,  which  I  hope  may  long  continue  to  yield  profit  to  Mr.  Bessemer, 
but  of  the  way  in  which  it  could  bo  mode  with  the  yiow  to  large  operations  by  the 
Goyemmcnt.  That  I  think  would  bo  a  most  yoluable  point  to  make  clear.  I  think 
gentlomen  will  join  with  me  in  admiring  the  splendid  illustration  which  this  lecture 
has  conyeyed  to  us  of  the  yaluo  of  scientific  research.  Mr.  Bessemer  would  in  yain 
haye  sought  for  the  conclusions  which  haye  led  him  to  such  successful  results,  had 
he  not  had  the  labours  of  chemists  in  their  studies  for  centuries  past,  to  giyo  him  the 
constituent  parts  of  the  matters  with  which  he  has  to  deal.  Therefore,  let  us  never 
undervaluo  the  labours  of  the  old  man  who  bends  his  withered  frame  oyer  a  furnace, 
it  may  be  in  search  of  the  philosopher's  stone,  but  who  yet  giyes  many  rosults  to  the 
world,  which,  centuries  after  his  death,  become  of  the  utmost  yalue  to  mankind. 

Mr.  Bessbmieb  :  As  regards  the  cost  of  production  of  this  metal,  it  will  be  in- 
teresting perhaps  to  you  to  know,  tlmt  at  the  time  when  Colonel  Wilmot  was  in 
power  at  Woolwich,  just  before  Sir  WiUiam  Armstrong  went  there,  I  had  interested 
turn  yery  much  in  this  manufecture.  Indeed  I  should  rather  say  his  own  intelli- 
gence had  so  pointed  out  to  him  that  something  was  to  be  done  more  than  could  be 
done  by  the  old  mode,  that  he  rather  sought  me  out.  He  expressed  himself  very 
much  delighted  with  the  prospect  which  my  process  seemed  to  offer  of  giving  a 
better  description  of  ordnance  at  Woolwich  than  they  had  before.  They  had  not 
been  so  successful  in  cast-iron  guns  as  they  had  hoped  to  be,  and  Colonel  Wilmot 
was  most  desirous  that  their  valuable  foundry  should  be  turned  to  the  gn>ato8t 
possible  account  by  the  Government.  On  more  than  one  occasion  he  said  to  me, 
*'  We  have  the  space,  we  have  the  buildings,  we  have  the  furnaces,  and  wo  have  the 
catting  pits  and  the  moulds  i  but  the  cast-iron  we  pour  into  them  is  not  aood  enough 
for  a  gun.  Why  should  we  not  first  blow  that  metal  with  a  Uttlo  air,  and  tlion  put  it 
into  out  mouldsi  md  thtn  wo  should  han  ft  superior  mftterial."    So  strongly  wa^  ho 
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imbued  with  that  idivo,  that  after  Tisiting  my  works  at  ShefiSrUI,  he  communicated 
to  the  authorities  at  Woolwich  what  he  Iiad  seen  ;  and  on  more  than  one  occasion 
I  had  interriews  with  him  on  the  subioct.  Indeed,  I  went  so  far  as  to  gire  a.written 
contract  to  the  hite  Lord  Herbert,  who  was  then  at  the  head  of  affairs  at  Woolwich. 
In  that  contract  I  undertook  for  £5,000  to  erect  enough  machinery  on  my  principle 
lo  produce  two  hundred  tons  per  week  of  oast  steel  blocks  for  the  Gk>Yemment,  and 
my  estimate  was  that  oast  steel  blocks  poured  into  their  own  moulds  would  cost 
i£7  per  ton.*  Lord  Uerbert  said  he  would  refer  the  question  to  Sir  William  Arm- 
•trong,  and  I  never  heard  anything  more  about  it.  With  regard  to  armour-platesi 
M  far  as  my  opinion  goes,  Bessemer  steel  is  totally  unfitted  for  the  purpose.  It  is 
yery  well  to  sa^  "  there  is  nothing  like  leather,"  but  sometimes  leather  is  not  good. 
I  belicTe  that  m  the  condition  of  steel  we  shall  never  produce  an  armour-plate  that 
will  stand  even  cast-iron  shot.  I  believe  that  an  armour-plate  requires  to  be  exceed- 
ingly soil  and  tough,  and  not  hard  like  steel.  In  fiict,  the  genend  charaoteristics  of 
st^  wholly  unfit  it  for  armour-plates.  I  believe  also  that  a  considerable  improve- 
ment in  armour-plates  may  be  made  by  in  part  oanying  out  my  process  of  steel 
making  ;  that  is,  if  we  reduce  oast-iron  to  the  state  of  veory  soft  pure  malleable  iron, 
And  do  not  reearbonise  it,  we  shall  then  have  a  metal  the  toughness  of  which  is 
almost  beyond  belief  Indeed,  excepting  the  very  best  copper,  I  do  not  know  any 
metal  that  is  equal  to  it  in  toughness,  and  its  softness  approaches  so  near  to  copper, 
thai  it  may  fisirly  be  taken  out  of  the  catogoiy  of  common  iron.  I  believe  that  that 
metal  may  be  made  into  armour-plates  with  neat  advantage.  But  in  order  to  get 
that  excessive  toughness  which  you  require  m  the  annour-plates,  if  you  oast  a  la^e 
mass  a  granular  structure  will  run  through  it,  but  if  you  roll  it  into  thin  plates  and 
weld  them  together,  the  structure  will  be  much  changed,  and  we  shall  then  have 
■eparate  layers  of  toughened  metaL  If  we  take  a  large  granular  mass  of  steel  and 
oompress  it  from  one  foot  squaro  to  six  inches  square,  we  shall  find  tlie  structure 
altered  very  Uttle  indeed.  But  if  you  brin^  it  into  a  mucJi  smaller  space,  it  appears 
that  tlie  crystals  get  elongated,  and  tliat  their  cohesion  is  very  much  increased.  Now 
I  Hiink  that  that  increased  strength  and  toiuclmefls  can  bo  best  got  by  reducing  the 
metal  to  small  sections ;  but  I  think  the  ordinary  mode  of  welding  renders  it  so 
azoeedingly  imperfect  that  we  should  trv  and  improve  in  that  direction ;  and  it  is  in 
that  direction  1  am  attempting  to  go.  Every  one  who  has  seen  the  experiments  on 
armour-plates  will  have  observed  that  when  the  shot  strikes  a  plate  and  penetrates 
to  a  certain  extent,  large  masses  generally  fly  off  from  the  back.  Wlien  tneso  large 
masses  tear  off  wo  idways  get  a  large  portion  of  the  surface  separated  in  the 
direction  of  the  weld  of  the  plate,  but  if  welding  ever  took  place  thoroughly,  tluit 
separation  would  never  take  place. 

Admiral  Halbtbd  :  It  never  has  been  done. 

Mr.  BssdBMEB :  It  never  has  been  done,  and  never  can  be,  on  the  system  by 
which  welding  is  now  attempted.  The  mode  by  which  I  think  welding  may  bo 
effected  in  tliis.  Iluving  roUed  a  certain  number  of  plates,  I  would  put  them  in 
diluted  acid  in  the  same  way  tliat  you  prepare  plates  for  tinning,  or  galvanising,  by 
which  means  tlie  thick  coat  of  oxide  whicri  they  acquire  in  rolling  is  separattnl  m>m 
the  metal.  We  have  then  a  dean  surface  of  metal  to  act  upon.  When  they  are 
taken  out  of  this  pickle-bath,  I  would  put  upon  them  a  sort  of  wash,  that  is,  any 
easy  melting  flux,  silica  being  one  of  the  constituents.  If  you  then  put  a  number  of 
plates  so  coated  togctlier,  and  get  up  a  welding  heat  upon  them,  a  good  weld  may  be 
made,  for  there  in  no  oxidised  surface  to  begin  with,  and  the  surfiuse  is  so  coated  and 
protected  from  the  contact  of  atmospheric  air  Uiat  they  acquire  no  new  coat  of  oxide 
wliilo  being  lieated  up.  Again,  we  have  between  all  these  surfaces  (by  the  time  the 
welding  heut  is  arrived  at)  a  perfectly  fluid  matter,  which  under  the  pressure  of  the 
rolls  will  come  out  from  between  these  surfaces ;  and  as  in  the  act  of^  soldering,  yuu 
allow  metal  to  eoino  in  contact  with  metal,  and  a  much  more  perfect  union  taket* 
place  than  is  possible  when  there  is  a  hard  dry  scale  of  oxide  between  the  Burfucea 
of  the  several  plHt4's.    Uow  far  this  may  produce  an  absolute  junction  of  the  uiutols 

*  This  was  in  1859|  when  the  pig  iron  employed  was  nearly  £2  per  ton  cheaper 
than  at  present.— H.B. 
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it  is  difficult  to  say ;  but  I  think  it  will  produce  it  much  more  effectiiallj  than  at 
present. 

The  Chaibhan  :  Just  on  the  same  principle  that  borax  is  used  for  Boldering. 

Mr.  BE6SBHEB :  Exactlj. 

Mr.  Babrass  :  Is  it  possible  to  cast  a  gun  with  a  core  ? 

Mr.  Bbssemeb  :  As  far  as  my  experience  goes  the  casting  of  steel  with  a  core  is  an 
exceedingly  difficult  matter.  There  are  very  few  materius  known  to  us  that  will 
Btand  the  exeesaiTe  heat  of  melted  steel  without  going  into  a  state  of  fusion  Ordinaiy 
sand  fuses  rapidly  in  the  presence  of  steel  in  a  melted  state ;  and  wheneyer  tlie  oors 
commences  to  fuse  on  its  surface,  the  gases  generated  can  nerer  pass  out  through 
tlic  pores  of  the  mould,  but  they  pass  into  the  metal,  which  becomes  imperfecta 

Captain  Scott,  B.N. :  Will  you  allow  me  to  ask  what  is  the  size  of  the  guns  that  the 
Pnwsians  have  ordered  ? 

Mr.  Besssmbb  :  I  am  not  at  all  aware. 

Mr.  D.  LoNOSDOir :  Perhaps  I  may  be  allowed  to  supply  that  information,  being 
the  brother  of  Mr.  Krupp's  agent  in  this  country.  The  guns  ordered  of  Mr.  Erupp 
by  the  Prussian  Gkyrerment  hare  been  7,  9,  and  11  inch. 

A  Membsb  :  Will  the  gentleman  allow  me  to  ask  whether  they  are  cast  solid, 
or  hollow  ? 

Mr.  LoiroBBON :  Solid,  afterwards  hammered,  and  then  bored. 

A  Member  :  We  hear  that  the  Americans  cast  guns  of  heaTY  calibre  with  a  core, 
and  in  order  to  aroid  what  Mr.  Bessemer  mentioned,  the  meltmg  of  the  core,  they 
hare  an  ingenious  plan  of  allowing  water  to  percolate  through  to  keep  it  in  a  cool 
state.  If  that  can  be  done,  I  wish  to  ask  Mr.  Bessemer  whetiier  he  thinks  it  would 
be  desirable  P 

•  Mr.  Bbbsbhbb  :  I  think  that  the  amount  of  forging  which  is  necessary  on  a  piece 
of  cast-steel  to  derelope  its  full  strength  is  such,  that  it  would  be  impossible  in  a  gun 
cast  with  a  core,  togiTe  it  the  amount  of  working  that  is  necessary  to  develope  its 
proper  strength.  Tne  forging  of  a  hollow  gun  would  be  yeir  unsatisfiictory  m  the 
interior ;  wo  could  not  introduce  the  mandril  into  it ;  for,  if  it  closed  upon  it,  the 
mandril  could  not  be  got  out  again. 

Captain  Scott  :  I  can  supply  some  information  that  may  complete  this  paper. 
You  have  mentioned  about  steel  for  guns.  There  are  steel  guns  in  the  Arsenal  which 
were  supplied  by  Krupp.  There  is  a  110-pounder,  a  40-ponnder,  a  25-pounder  of 
his,  and  there  is  also  a  gun  supplied  by  Naylor  Vickers.  The  whole  of  these  guns 
went  through  the  one  hundred  rounds  with  increasing  cylinders,  and  were  found  to 
be  pei^ect  afterwards,  with  not  a  single  crack  to  be  seen  in  them.  The  25-p'ounder 
of  Krupp,  and  the  25-pounder  of  Vickers  were  then  fired  with  double  charges.  They 
are  still  uninjured,  and  may  be  seen  by  anybody  who  wishes  to  look  at  them.  No 
other  guns  have  ever  stood  such  a  proof  before.  All  the  coil  guns  that  have  been 
similarly  tested  have  been  more  or  less  injured. 

Admiral  Hamted  :  To  what  size  have  you  yet  produced  your  ingots  ? 

Mr.  Bessbheb  :  At  our  own  works  we  have  only  produced  ingots  up  to  six  tons  in 
weight. 

Admiral  Halsted  :  What  diameter  would  that  be? 

Mr.  Bessbkeb  :  That  would  make  one  of  our  largest  ship  guns,  I  suppose,  about 
five  tons  when  finished.  We  are  making  apparatus,  however,  for  one  firm  that  will 
produce  masses  twenty  tons  in  weight :  mdeed  we  should  have  no  difficulty  in 
producing  fifty  tons. 

Mr.  Aston  :  Will  they  put  down  steam  hammers  in  proportion  P 

Mr.  Bessembb  :  Certainly. 

Mr.  Abton  :  I  believe  Mr.  Krupp  is  using  steam  hammers  of  one  hundred  tons. 

Mr.  Bessekeb:  He  is  using  very  large  ones ;  I  do  not  know  the  weight. 

Mr.  Abton  :  Ho  has  had  several  of  fifty  tons. 

Mr.  LoNOBDOK :  The  largest  steam  hiunmer  that  Mr.  Krupp  is  using  is  fifty  tons, 
with  a  fall  of  10  feet.  He  is  now  putting  down  to  assist  that  hammer,  which  has  so 
much  to  do  in  consequence  of  recent  orders,  two  hammers  of  thirty  tons  each. 


LECTUKE. 
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Gbnebal  H.R.H.  THE  PRINCE  OF  WALES,  K.G.,  K.S.I.,  &c.,  &c., 

Vice- Patron  of  the  Institution,  in  the  Chair. 


RAILWAYS  STRATEGICALLY  CONSIDERED. 
By  Captain  H.  W.  TYLER,  R.E.,  Railway  Department,  Board  of  Trade. 

Ak  eminent  soldier  and  author  of  the  last  century — ^Marshal  Saxe — 
asserted  that  legs  were  of  more  value  than  arms  in  war.  Other 
writers  express  the  same  idea  in  saying  that  the  whole  secret  of  war 
consists  in  marching ;  and  the  Archduke  Charles  proves  the  truth  of 
it  by  showing  that  certain  battles  are  won  by  successful  strategy 
before  they  are  fought.  Now  strategy  is  simply  the  art  of  moving 
military  forces  to  the  best  advantage  on  a  theatre  of  war ;  and  the 
objects  to  be  attained  in  the  practice  of  it  during  a  campaign  (as  well 
as  in  the  practice  of  tactics  during  a  battle)  are  (1)  to  be  superior  at 
the  proper  time  and  at  the  decisive  point,  and  (2)  to  threaten  the  com- 
munications of  an  enemy  without  exposing  your  own.  Setting  |)oli- 
tical  consideratif)ns  aside,  war  is  from  beginning  to  end  a  question  of 
communications.  The  Romans,  when  they  subjugated  a  country,  set 
to  work  at  once  to  make  roads  through  it,  and  those  roads  remain  to 
the  present  day.  In  now  forming  the  plan  of  a  campaign,  the  main 
points  to  be  considered  are  the  direction  in  which  and  the  lines  by 
which  the  forces  shall  be  moved.  In  carrying  it  out,  the  principal 
care  of  a  commander  is  to  prepare  for  victory  by  employing  the 
means  of  communication  or  transport  at  his  disposal  to  the  best 
advantage,  and  massing  his  forces  on  the  decisive  points.  The  posi- 
tion of  those  so-called  decisive  points  depends  upon  the  communi- 
cations of  the  country.  The  nature  of  ground,  the  position  of  rivers, 
mountains,  marshes,  is  chiefly  important  as  affecting  the  progress  of 
the  troops,  and  the  way  in  which  their  communications  can  be  secured. 
The  manoeuyring  which  sometimes  precedes  an  engagement  is  effected 
with  a  view,  either  to  cut  off  a  portion  of  the  enemy  before  the  re- 
mainder can  come  up,  or  to  obtain  a  position  from  which  his  communi- 
cations may  be  threatened ;  and  a  mere  threat  of  this  sort  is  frequently 
8u£Scdent  to  force  an  enemy  to  retreat  without  fighting.  During  a 
battle,  on  a  scale  of  whatever  magnitude,  the  victor  looks  mainly  to 
the  communications  of  his  enemy,  the  vanquished  to  his  own.  And  in 
the  couiBe  of  a  puiBuit,  the  object  of  the  victor  is  still  to  intercept  his 
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foe's  communications,  and  thus  to  cut  him  off  from  hie  base  of  opera- 
tions. 

Communications  being  thus,  as  it  were,  of  supremo  importance  in 
warfare,  and  the  success  of  aampaigmi  depending  mainly  upon  their 
being  used  to  the  greatest  advantage,  it  is  a  matter  of  the  highest 
interest  to  all  military  students  to  study  the  effect  of  railways  upon 
the  various  operations  of  war,  and  to  profit,  as  far  as  possible,  by  the 
experience  which  has  been  afforded  in  other  countries  on  the  subject. 

It  is  not  yet  forty  years  since  passenger  railways  came  into  use, 
and  there  were  at  too  end  of  last  year  12,299  miles  of  railway  open 
for  traffic  in  this  country  alone, — ^in  which  400  miles  a-ycar  are  still 
being  constructed.  In  round  numbers  there  are  about  118,600  miles 
of  railway  in  the  world,  of  which  68,000  are  in  Europe,  52,000  are  in 
North  America,  6,000  (principally  in  British  India)  are  in  Asia,  1,800 
are  in  South  America,  600  are  m  Africa,  and  200  are  in  Australia. 
They  will  no  doubt  continue  to  increase  for  a  length  of  time  with  great 
rapidity ;  and  the  more  they  spread  over  a  jK)imtry,  the  more  important 
they  become  in  a  military  sense.  The  tendency  of  railways  in  every 
country  is  to  radiate  from  certain  centres  of  traffic  and  commerce.  The 
trunk  lines  are  firbt  filled  in,  then  secondary  lines  and  cross  hues,  and, 
finally,  the  means  of  communication  between,  first,  the  principal,  and, 
secondly,  the  inferior  places  become  multiphed.  It  is  impossible  now 
to  lay  out  any  long  Ime  of  railway  in  this  country  which  does  not 
compete  more  or  less  with  existing  lines.  The  junctions  at  which 
some  of  these  lines  meet  must  become  strategic  points  of  the  greatest 
importance  to  the  defence  of  every  country — points  on  which  an 
invader  would  at  once  seize,  and  the  loss  of  which  would  very  much 
hamper  the  operations  of  the  defenders.  Looking  at  the  map  of 
England,  such  points  are  at  once  apparent.  An  enemy  landing  on 
tho  south  coast  would  naturally  regard  the  junctions  at  Brighton  and 
Lewes,  of  the  line  from  London  with  tho  South  Coast  Railway,  as 
points  of  primary  importance,  and  Canterbury,  Ashford,  and  Hastings 
on  the  one  side  of  it,  as  well  as  Havant  (on  the  north  of  Portsmouth) 
and  Bishopstoke  (on  the  north  of  Southampton)  on  the  other,  are  also 
places  of  great  importance  for  the  same  reason,  namely,  that  the  main 
lines  out  of  London  join  the  coast  hues  at  those  points. 

Of  these  junctions,  Canterbury  and  Ashford  derive  protection  from 
the  fortified  position  of  Dover,  and  Havant  and  Bishopstoke  from  that 
of  Portsmouth ;  and  it  is  evidently  not  necessary,  under  existing  cir- 
cumstances, to  throw  up  works  in  anticipation  for  the  defence  of  the 
remainder,  as  it  might  be  if  our  coasts  wore  more  accessible,  our  fleets 
less  strong,  and  oiu:  volunteers  less  efficient.  But  with  our  vital 
points  placed,  as  they  are  (exdept  Spithead,  the  most  important  of 
them  all),  in  a  respectable  position  of  defenoe,  and  with  150,000 
gallant  volunteers  ready  to  assist  the  regular  forces  in  manning  our 
forts,  as  well  as  in  more  active  operations,  wo  need  be  under  no  appre- 
hension for  the  safety  of  the  country.  I  would,  however,  while  on 
this  subject,  say  a  few  words  in  regard  to  the  defence  of  our  coasts. 
There  is  a  very  general  opinion-— -and  confirmation  has  been  promi- 
aontly  given  to  it  by  a  gaUant  naval  officer  In  this  theatre^tbat  our 
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system  of  coast  milways  might,  if  the  oomiection  were  completed  at 
certaiii  points,  be  relied  upon  for  conveying  troops  to  prevent  the 
landing  of  any  hostile  force.  I  need  hardly  say  that  any  invasion  of 
tiiis  oonntry  would  be  attempted  in  great  force,  and  that  the  portion  of 
the  coast  which  would  require  to  be  specially  ^fuarded  lies  between 
Portsmouth  and  the  Thames.  The  enemy  might  be  expected  in 
several  divisions,  and  at  different  points,  and  our  great  object  would 
be  to  have  four  or  five  thousand  men  (including  a  strong  foroe  of 
artillery)  on  the  tpotj  ready  to  fire  into  their  boats  as  they  approached 
the  shore,  supported  by  the  fire  of  their  larger  vessels.  If  they  were 
to  land  unopposed,  or  inadequately  opposed,  then  we  should  have  lost 
the  best  opportunity  for  attacking  them  at  the  most  critical  period  of 
their  first  operation, — as  they  were  approaching  the  shore,  leaving  the 
boats,  and  formmg  on  the  beach.  Now  the  coast  railway  cannot 
follow  all  the  sinuosities  of  the  coast,  and  is  in  places  several  miles 
from  it;  and  during  the  time  that  would  be  occupied  by  a  body  of 
troops  in  marching  (on  being  warned  by  telegraph)  to  the  lailwav,  in 
embarking  upon  it  in  suooessive  trains,  in  perionning  their  railway 
journey,  in  disembarking  from  the  trains,  ana  in  marching  to  the  spot 
at  which  a  feint  had  be^  made,  os  at  which  their  presence  was  really 
required, — these  operations  having  taken  all  the  longer  for  wan^ 
periiaps,  of  platform  and  siding  accommodation  at  the  pi^iicular  points 
of  the  railway  employed, — the  enemy  would  have  reached  the  shore, 
and  would  have  ti^en  up  a  position  in  force  to  cover  the  lauding 
of  more  troops. 

In  this,  as  in  all  other  cases,  railways  are  comparatively  of  little 
use  for  short  distances,  or  where  troops  have  to  march  any  great  dis- 
tances to  and  from  them.  The  leugtn  of  time  oocupied  in  preparing 
the  trains  and  embarking  the  troops  (including  cavalry  and  artillery) 
is  considerable  as  compared  with  that  consumed  on  the  journey.  On 
the  other  hand,  20  or  30  extra  miles  in  a  railway  journey,  when  the 
troops  are  once  embarked,  is  only  a  question  of  an  hour's  travelling. 
It  is  obviously  in  the  case  of  long  journeys,  in  which  the  troops  can 
perform  in  an  hour,  and  without  fatigue,  what  would  otherwise  be 
a  hard  day's  march,  that  they  are  of  most  service. 

If  we  wore  obliged  to  make  serious  preparations  against  an  inva- 
sion, we  should  do  well,  for  these  reasons,  not  to  rely  upon  coast 
railways  alone,  but  to  form  camps  in  the  necessary  localities  round  the 
coast,  and  to  organize  movable  brigades,*  able  to  move  independently 
of  the  raUways,  or  to  take  advantage  of  them,  as  might  be  required. 

In  considering  the  relative  importance  of  roads,  rivers,  and  railways, 
we  must  reduce  them  to  the  common  measure  of  time.  In  military 
operations,  victory  is  a  question  of  days,  or  hours,  or  sometimes  even 
of  minutes,  in  the  movement  of  troops,  when  the  forces  are  on  any- 
thing like  an  equality.  The  time  that  will  be  required  to  march  a 
certain  number  of  troops  to  a  given  spot  having  been  calculated,  and 
their  support  being  a  matter  of  vital  importance  to  the  contemplated 

*  Such,  for  initance,  as  that  which  was  so  eflloientlT  equipped  and  instructed  at 
Shomdiflb  In  1804^  xaiidmt  (Sir  John)  Moofe,  and  wfaiok  aftarwtrda  beoame  so  oele- 
hrat«d  m  part  of  tha  Lifhl  IM?laio&  in  tht  Ftaintula  War. 
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operations,  delay  may  ensure  defeat,  as  punctoality  may  render  snccess 
comparatively  certain.  Those  were  anxious  moments  during  which 
Blucher  was  floundering  through  the  mud  with  his  gallant  troops  on 
his  way  towards  the  field  of  Waterloo.  But  the  computation  must  be 
separately  made  for  each  road,  each  railway,  or  each  river,  according 
to  their  respective  qualities  and  means  of  accommodation,  and  that 
irrespective  of  distance.  So  many  hours,  rather  than  so  many  miles, 
from  A  to  B — from  any  one  point  to  any  other  point  on  the  chart— 
with  such  and  such  chances  of  obstruction,  impediment,  or  delay,  is 
the  result  at  which  any  one  arranging  the  plan  of  a  campaign  wishes 
to  arrive,  and  on  which  ho  must  base  all  his  projects. 

On  a  well  made  railway,  in  good  order,  with  two  lines  of  rails,  the 
number  of  troops  that  can  be  despatched  with  their  stores  and  ammu- 
nition, is  only  limited  by  the  number  of  vehicles  available,  and  the 
delay  in  forming,  loading,  and  despatching  the  trains  at  one  pomt, 
and  unloading  and  returning  them  from  the  other.  There  are  about 
7  locomotive  engines,  21  carriages,  and  140  trucks  or  waggons,  for 
every  10  miles  of  railway  on  the  principal  metropolitan  lines  of  this 
country.  But  the  rolling  stock  of  any  one  line  may  be  employed  upon 
any  other  line,  as  is  frequently  done  for  purposes  of  excursion  traffic, 
when  the  guage  is  the  same.  In  the  event,  therefore,  of  hostile  in- 
vasion, or  in  any  case  in  which  a  partial  interruption  of  the  ordinary 
traffic  would  be  temporarily  justifiable,  the  supply  of  locomotive 
power,  and  of  vehicles  for  the  transport  of  men,  horses,  guns,  and 
ammunition,  would  be  practically  unlimited. 

A  field  battery  of  artillery  will  take  45  minutes  to  load,  and  45 
minutes  to  unload,  and  will  require,  on  the  narrow  guage  lines  of  this 
countiy,  six  carriages,  20  trucks  and  break-vans,  and  57  horse-boxes, 
making  altogether  83  vehicles.  These  might  be  conveyed  along  a 
tolerably  level  line  in  two  trains,  weighing,  besides  the  engines  and 
tenders,  about  250  tons  each.  A  regiment  of  infantry,*  requiring  40 
vehicles,  might  in  like  manner  be  taken  in  one  train.  And  a  regi- 
ment of  cavalry  (at  400  horses  and  500  men)  with  baggage  and 
forage,  requiring  185  horse-boxes,  and  25  other  vehicles,  might  be 
taken  in  four  trains.  When  loading  banks  are  not  available,  or  are 
insufficient,  temporary  platforms  are  required  for  embarking  horses 
and  guns,  and  the  time  which  would  be  occupied  depends  upon  the 
amount  of  accommodationjprovided. 

An  army  division  consisting  of  two  brigades,  of  two  regiments  of 
infantry,  one  of  cavaliy,  and  one  field  battery  each,  would  thus  be 
conveyed  in  16  trains,  each  composed  of  about  40  vehicles ;  and  an 
army  corps  containing  three  such  divisions  would  travel  in  48  trains 
of  similar  dimensions. 

In  connection  with  this  subject,  it  may  be  interesting  to  mention 
what  was  done  on  the  Brighton  railway  in  1863,  in  conveying  the 
Volunteers  to  the  Review  near  Brighton  on  Easter  Monday,  I  liap])cMi 
to  have  the  details  by  me,  as  I  had  occasion  to  obtain  them  at  that 

*  Soldien  occnpj  more  spaco  m  railway  carriaget  than  ordinary  passengers  of  the 
same  olasa,  in  conioquonoe  of  their  arms  and  accoutrements. 
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time  for  another  purpose.  The  Bystem  of  that  railway  comprised  240 
milcsy  and  the  Company  possessed  145  locomotive  engines,  1,858 
carriages  or  passenger  vehicles,  and  2,588  waggons  and  trucks,  or 
mcrclmndize  vehicles.  On  the  morning  of  the  review,  6,922  volwi- 
teera  were  despatched  from  the  London  Bridge  station  in  9  trains 
in  2  hours  and  41  minutes,  and  5,170  volunteers  from  the  Victoria 
Station  in  7  trauis  in  2  hours  and  20  minutes,  without  diflSculty. 
They  travelled  to  Brighton,  53  miles,  in  2  hours  and  28  minutes, 
on  an  average  from  the  time  of  starting.  The  railway  company 
had  to  provide  also  on  that  day  for  Easter  Monday  traffic  to  the 
Crystal  ralacc,  for  all  their  ordinary  traffic,  and  for  2,000  volun- 
teers along  the  South  Coast  from  stations  on  their  own  luie.  They 
carried  altogether  on  that  day  182,202  passengers,  including  volun- 
teers and  the  holders  of  season  and  return  tickets.  To  meet  this 
extraordinary  traffic,  they  borrowed  72  carriages  from  three  neigh- 
bouring companies,  and  79  carriages  brought  volunteers  to  and  over 
their  railway  from  other  lines. 

I  would  now  refer  to  some  of  the  leading  features  of  the  Italian 
campaign  of  1859,  of  which  so  good  an  account  has  already  been  fur- 
nished bv  Major  Miller  in  this  theatre.  I  have  marked  in  black  on 
the  excellent  map  of  Lombardo-Venetia  which  hangs  on  the  wall,  the 
raQways  that  enclose,  and  in  blue  some  of  the  rivers  that  intersect, 
the  country*  in  which  the  principal  part  of  tliat  campaign  was  fought. 
The  railway  bridges  over  the  pnncipal  rivers,  and  especially  that  over 
the  Po  at  Casale,  which  was  included  in  the  fortifications  at  that  place, 
were  naturally  points  of  importance.  The  Austriaus  possessed,  as 
will  be  seen,  hues  of  communication  by  railway  from  Verona,  which 
was  their  principal  base  of  operations,  to  the  north  by  the  valley  of 
the  Adige — ^to  Venice  and  Udine  on  the  east — to  Mantua  on  the 
■oath-Hand  to  Milan,  Novara,  and  Vercelli  on  the  west.  The  Allies, 
on  the  other  hand,  whose  base  was  at  Alessandria,  had  the  advantage 
^  railways  to  Genoa  on  the  south  and  Tiu*in  on  the  west ;  and 
were  railways  also  to  Vercelli  and  Mortara  on  the  north,  and 
Is  Piacenza  on  the  east, 
le  of  the  French  troops  travelled  from  Paris  to  Lyons  by  railway, 

iOOO  in  a  day.    Some  moved  from  Paris  to  Genoa  in  five  days. 
men  are  said  to  have  left  Paris  for  Lyons  on  the  night  of  the 

Ltt  of  April.  A  battalion  of  one  regiment  went  from  Lille,  througli 
fwnB  and  Lyons,  to  Marseilles,  including  the  passage  through  Paris 
ind  three  hours  of  detention  at  Lyons,  ni  40  hours.  The  Austrians 
abo  sent  a  fourth  corps  d'armee  by  railway  from  Vienna;  and  an 
ioeidcnt  occurred  at  an  early  stage  of  the  proceedings,  which  shows 
bow  desirable  it  is  to  use  separate  trains  for  troops  and  gunpowder. 
Nearly  150  Austrian  soldiers  were  killed  and  wounded  in  an  accident 
m  the  Verona  railway,  during  which  some  of  the  ammunition  waggons 
exploded. 

During  their  advance  into  Sardinia  and  their  occupation  of  the  lino 
of  the  Dora  Baltea,  the  Austrians  tore  up  the  rails  and  destroyed  the 

•  See  PUte  xxvi. 
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railway  bridpfcs  which  they  met  with ;  but  this  did  not  cause  any 
serious  impediment  to  the  AlHes,  because  the  damage  was  repaired 
sufficiently  to  allow  of  their  being  again  used  as  soon  as  they  wore 
required.  On  the  6th  they  blew  up  the  railway  bridge  at  Pontecurone, 
near  Yoghcra ;  on  the  7th  that  at  Valenza ;  and  on  the  lOth  the  arches 
of  that  over  the  Sesia,  near  Vcrcclli.  But  the  Valenza  bridge  was 
afterwards  made  good  by  an  earthen  embankment  in  place  of  the  two 
arches  that  were  destroyed,  and  a  Sardinian  battery  was  established, 
with  gabions,  fascines,  and  earthworks,  at  the  w^st  end  of  it. 

The  Chasseurs  de  Vincennes,  brought  into  Turin  by  suoccssiye 
railway  trains,  are  described  as  having  issued  from  tho  station^  not 
fagged  and  reduced  in  numbers,  as  they  would  have  been  after  a  long 
march;  but  first  at  the  "pas  de  charge,"  and  afterwards  at  a  run, 
with  their  knapsacks,  capotes,  tents  and  poles,  batteries  do  cuisinG, 
&c.,  &c.,  on  their  shoulders ;  amid  shouting,  and  trumpeting,  and 
clapping  of  hands ;  and  it  is  added  that  "  flowers  were  thrown  down 
from  the  balconies  upon  these  brisk  soldiers  as  they  passed  through 
the  streets."  How  oifferent  from  the  defenders  of  Scbast6pol,  who, 
from  want  of  railway  communication,  lost  the  greater  part  of  tl^ 
numbers  in  crossing  the  steppes  on  their  route  to  the  scene  of  the 
conflict  I 

Between  tho  19th  and  28th  May  the  Austrians  occupied  a  defensive 
position,  not  connected  by  means  of  raOways,  extending  for  about 
50  miles  along  the  Sesia  and  the  Po,  from  Yeroelli  toPavia;  while  the 
French  and  the  Sardinians,  with  their  principal  force  at  the  fortress  of 
Alessandria,  were  on  the  line,  30  miles  long,  from  Cascde  to  Valena 
and  Voghera,  on  the  opposite  side  of  the  Po,  with  'the  advantage  of 
railway  conmiunication,  not  only  from  one  extremity  to  the  other  of 
that  position,  but  also,  in  continuation,  to  Vercelli,  No  vara,  and  Milan, 
on  the  one  side,  and  to  Piaccnza  on  the  other.  And  Milan  was  tho 
first  point  which  it  was  the  object  of  the  Allies  to  reach. 

The  Austrian  geneml,  unable  to  divine  that  object,  and  anticipating 
an  attack  on  his  left  rather  tlian  on  his  right,  removed  his  head-quarters 
from  the  mure  advantageous  position  of  Mortara  to  Garlasco,  nearer 
to  Pavia,  on  tho  19th  May ;  and  on  the  20th  the  reconnaissance  was 
made  under  his  instructions  which  led  to  the  battle  of  Montebello. 

Count  Stadion  was  directed  to  attack  Casteggio  and  Montebello 
about  noon,  and  having  taken  those  places,  to  use  them  as  a  basis  for 
threatening  Voghera,  and  thus  to  oblige  the  enemy  to  diBj)lay  his 
his  strength.  He  accordingly  crossed  the  Po  at  Viccarizza,  and  joining 
Urban  from  Stradella,  advanced,  partly  along  the  railway,  and  partly 
by  different  roads,  with  20,000  men  towards  Voghera.  He  carried  tho 
heights  about  Casteggio,  and  pushed  on  to  Genestrello ;  but  Count 
Cyiilai  says  in  his  a(»8patch,  "  The  enemy,  however,  B(K)n  dis[)hiy(Ki 
a  Buperior  force,  which  was  continually  inci'eased  hy  aiTwah  0//  the 
railway y  so  that  Lieutenant  Field-Marshal  Urban's  and  Giiurs  brigades, 
which  had  come  up  to  his  assistance,  were  compelled,  after  great  loss, 
but  heroic  fighting,  to  fall  back  on  ^lontebello." 

The  special  correspondent  of  the  Timesy  writing  from  Pavia  on  the 
21st  May,  says:   '*From  the  heights  of  Montebello  the  Austrian^ 
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beheld  a  novelty  in  the  art  of  war.  Traui  after  train  arrived  by  rail- 
way from  Voghera,  each  train  disgorging  its  hundreds  of  armed  men, 
and  immediately  hastening  back  for  more.  In  vain  Count  Stadion 
endeavoured  to  crush  the  force  before  lum  before  it  could  be  increased 
enough  to  overpower  him.**  It  is  to  be  observed  also  that  the  74th, 
9l8t,  and  98th  Kegimcnts  were,  as  stated  in  (General  Forey's  despatch, 
dated  midnight  on  the  20th  Mav,  employed  in  defending  the  rsulway 
at  Gaacina  Nuova  against  the  Austrians  under  Brauen,  who  advanced 
along  the  railway  to  attack  it. 

The  Austrians  retreated,  in  the  words  of  the  Austrian  bulletin  pub- 
lished in  the  Wiener  Zeitung^  after  the  enemy  had  been  obliged  to 
develope  his  whole  force ;  and  they  thus  claimed  to  have  effected  the 
object  they  had  in  view.     But  what  Count  Stadion  really  did,  under 
the  orders  of  Count  Gyulai,  was  this :   he  advanced  towards  and 
partly  along  a  line  of  railway  which  was  directly  connected  with  the 
prindpal  baie  and  head-quarters  of  the  allied  forces  only  twenty-five 
nules  from  Voghera.    With  20,000  men  under  hig  command,  he  was, 
of  course,  able  at  first  to  push  back  the  advanced  posts  of  the  enemy ; 
but  in  threatening  Voghera,  and  in  giving  time  for  a  further  display 
of  hostile  force,  he  only  waited  for  reinforcements  to  arrive  by  that 
railway.    Further  delay  on  his  part  would  have  increased  the  number 
of  his  opponents  to  any  amount  necessary  for  defeating  him,  and  it 
was  only  by  retreating  when  ho  did  that  he  avoided  a  serious  disaster. 
He  discovered,  it  is  tnic,  that  there  was  no  g^eat  number  of  the 
allies  in  the  neighbourhood  of  Castcggio,  but  he  found  out,  also,  what 
he  does  not  appear  to  have  anticipated,  any  more  than  Count  Gfyulai, 
that  the  railway  afforded  means  for  bringing  up  fresh  troops.    In 
reality,  a  reconnaisance  in  that  particular  direction  appears  hardly  to 
have  been    required,   because  the  allies  cpuld  not  have  advanced 
towards  the  strong  fortress  of  Piacenza,  or  have  attempted  to  cross 
the  Po  between  Piacenza  and  Voghera,  with  any  immediate  prospect 
of  success. 

Between  the  25th  of  May  and  the  2ud  June,  and  while,  therefore, 
the  above  battles  were  being  fought,  that  flank  movement  was  effected 
by  the  French  which  was  destined  to  be  the  leading  feature  and  the 
turning  point  of  the  campaign. 

The  Sardinians  were  concentrated  at  Vercelli  on  the  29th  May, 
were  fighting  at  Palcstro  and  Confienza  on  the  31  st  May,  and  moved 
to  the  Agogna  on  the  2nd  June. 

The  third  French  corps  moved  from  Ponte  Curone  to  Casale, 
miles,  on  the  28th  May,  to  Pnirolo  on  the  29th,  constructed  a  bridge 
there  over  the  Sesia  on  the  30th,  crossed  to  Palestro  in  support  of 
the  Sardinians  on  the  31st,  and  was  at  Robbio  on  the  2nd  June. 

The  second  corps  marched  to  Casale  on  the  29th  and  30tli,  reached 
Vercelli  on  the  3l8t,  and  Novara  and  Olenzo  on  the  Ist  June. 

The  fourth  coq)8  jfrcK^eeded  to  Casale  on  the  29th  May,  to  Borgo 
Vercelli  on  the  80th,  and  to  Novara  and  Olenzr)  on  the  Ist  June. 

The  Im[X)rial  Guard  proceeded  to  Casale  and  Vercelli  on  the  29tli 
and  30th  May,  crossed  the  Sesia  on  the  Ist  June,  and  reached  Novara 
and  Tuibigo  on  the  2nd  June. 
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The  firat  corps  remained  at  Voghcra  till  the  Ist  June,  to  deceive 
the  Austrians,  and  moved  neaily  60  miles  from  Voghcra  to  Vcrcclli 
on  that  day. 

This  was  undoubtedly  a  bold  and  hazardous  movement,  and  one 
which  might  have  been  attended  with  fatal  results,  if  undertaken  in 
the  face  of  a  more  active  enemy,  possessed  of  better  information. 

The  first  corps  remained  isolated  at  Voghera,  25  miles  from  AUes- 
sandria,  and  50  or  60  miles  from  the  other  corps  of  the  allied  armies  at 
Vercelli  and  Robbio.  It  is  time  that  they  were,  with  the  assistance 
of  the  railway,  only  one  day's  journey  from  the  rest  of  the  army ; 
but  the  Austrians  might,  witnout  serious  difficulty,  have  made 
arrangements  for  arresting  their  progress  at  almost  any  part  of  their 
journey  on  the  Ist  June;  or  they  might  have  cut  them  off  from 
their  communications  and  annihilated  them  on  either  the  dOth  or  the 
dlst  May. 

The  third  corps  at  Prarolo  on  the  29th  May,  and  at  Robbio  on  the 
2nd  June,  afforded  protection,  in  conjunction  with  the  Sardinians,  from 
an  attack  towards  Vercelli,  as  long  as  the  Austrians  were  inferior  in 
numbers  in  that  direction ;  but  no  such  protection  was  provided  near 
Valenza,  where  the  railway  is  nearest  to  the  liver  Po,  and  was  most 
liable  to  attack.  The  thu'd  and  fifteenth  Austrian  corps  were  near 
tliis  important  point  when  the  fiank  movement  began  on  the  28th  May, 
but  were  afterwards  ordered  to  march  northwards.  Indeed  there  was 
no  time  during  the  four  days,  from  the  29th  May  to  the  Ist  of  June, 
and  hardly  any  point  betweeen  Vercelli  and  Voghera,  at  which  the 
Austrians  might  not,  by  better  dispositions  and  rapid  movements, 
have  struck  such  a  blow  at  the  French  as  would  have  changed  the 
face  of  the  campaign,  and  perhaps  even  the  issue  of  the  war.  They 
hoard  the  engines  and  trains  at  work  on  the  railway  between  Casalc 
and  Vercelli  on  the  night  of  the  31st  May,  and  tiiey  saw  French 
troops  on  the  march  from  Vercelli  to  Novara  on  the  following  morning, 
and  Zobel  requested  to  be  allowed  to  attack  them.  But  it  was  only  on 
the  2nd  of  June,  apparently,  that  Gyulai  found  out  that  he  had  been 
circumvented,  and  made  up  his  mind  materially  to  alter  the  disposition 
of  his  troops.  lie  then  directed  the  six  corps  which  lay  between  tlie 
Ticino  and  the  Sesia  to  retire  to  the  left  bank  of  the  Ticino,  and  the 
two  corps  at  Pa  via  and  Piacenza  to  move  northward,  Jibout  the  same 
time  that  Count  Clam,  with  the  first  coips,  which  had  been  hurried  up 
from  Bohemia  by  railway  in  an  incomplete  state,  was  approaching 
the  Ticino  from  Verona,  also  a  day  too  late. 

Tiie  allies  were  by  this  tune  iji  an  excellent  position  fur  moving  on 
Milan.  Concentrat^jd  in  the  neighbourhood  of  Novara,  they  had  only 
tiio  river  Ticino,  and  the  ^rand  canal,  guarded  ])y  one  inconij)leto 
c<>r[»s,  before  them,  while  the  mass  of  the  Austrian  army  was  further 
tliiiii  that  of  the  allied  army  from  the  critical  point.  Tiu'lr  sudden  and 
rapid  movement  to  the  north  was  tlius  justified  so  far  by  succfss,  as 
rash  operations  frequently  are;  but  it  does  not  afford  an  example 
which  should  be  frequently  followed.  A  flank  movement  before  an 
active  and  powerful  enemy  is  always  dangerous,  because  the  troops 
engaged  in  it  are  necessanly  ill  prepaied  for  attack,  and  are  liable  to 
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become  engaged  at  particular  points  with  superior  forces.  But  such 
a  movement  in  railway  trains  witliout  adequate  support  is  particularly 
so.  The  same  precautions  caimot  be  taken  as  on  the  march  against  a 
sudden  attack,  a  surprise,  or  an  ambuscade.  Scattered  in  different 
trains  along  a  line  of  railway,  even  the  infantry,  and  more  especially  the 
cavalry  and  artillery,  cannot  readily  be  disembarked  and  brought  into 
line-of-battle,  and  are,  for  the  time,  almost  without  power  of  resistance. 

All  obstruction  suddenly  caused  on  a  railway  during  the  tnmsport 
of  troops,  either  by  the  destruction  of  a  bridge,  or  the  displacement  of 
a  few  rails,  as  the  work  of  an  enemy,  or  else  by  the  bursting  of  a 
locomotive  boiler,  or  a  train  running  ofF  the  line,  or  any  other  so- 
called  accident,  may  cause  delay  for  nours  or  even  days,  and  may  be 
the  means,  by  dividing  an  army  into  two  or  more  parts,  of  exposing 
it  to  the  risk  of  being  beaten  in  detail. 

These  contingencies  must  never  be  lost  sight  of,  or  left  unprovided 
for,  in  employing  railways  for  strategic  purposes. 

The  Austrian  position  on  the  Po  and  the  Sesia  was  a  good  one  in 
the  first  instance,  either  for  opposing  an  attempt  to  cross  the  Po 
in  the  direction  of  Piacenza,  or  for  striking  at  the  allies  during  such 
a  movement  as  actually  took  place  towards  Novara.  But  the  only 
important  move  which  they  made  from  it  towards  Voghera  was  a 
false  one;  they  were  otherwise  too  inactive;  and  they  retained  it 
too  long.  Either  they  were  too  late,  or  their  arrangements  were 
hurried  and  imperfect  at  all  points,  after  the  battle  of  MontebcUo ; 
and  this  happened  principally  from  want  of  early  and  correct  in- 
formation, which,  being  essential  to  the  success  of  all  military  opera- 
tions, a  first-rate  commander,  acting  wisely,  always  takes  measures 
to  obtain.  The  whole  country  was  no  doubt  hostile  to  the  Aus- 
trians,  and  the  French  naturally  adopted  all  the  means  in  their 
power  to  keep  their  projects  secret,  and  deceive  their  foes.  But 
there  are  always  means  of  obtaining  more  or  less  of  information  under 
the  most  adverse  circumstances ;  and  I  am  the  more  disix)sed  to  insist 
here  upon  the  necessity  for  a  well  organized  deimrtment  for  the 
purpose,  because  movements  may  be  made  so  much  more  rapidly  by 
the  aid  of  steam  than  by  other  means.  The  necessity  for  having  such 
information  at  the  earliest  possible  moment,  increases  in  proportion  to 
the  rapidity  with  which  an  attack  may  be  made,  or  a  position  gained. 
Artd  as  railways  come  more  into  use  for  military  purposes,  so  should 
the  "  mtelligence "  department  of  an  arm}'  be  more  carefully  orga- 
nized, and  its  functions  be  more  efficiently  i3erfonned. 

It  should  be  added,  with  reference  to  the  strategy  of  the  Emperor 
Napoleon,  that  a  commander  who  is  engaged  in  making  rapid  move- 
ments, and  who  is  well  informed  with  regard  to  the  positions  of  the 
forces  opposed  to  him,  may  fairly  calculate  upon  immunity  from  attack 
in  any  particular  direction,  for  a  certain  period  after  his  plana  have  to 
some  extent  become  develojied;  though  it  must  be  admitted  that 
he  had  no  right  to  reckon  uiH)n  the  Austrians  being  ho  much 
wanting  in  foresight,  activity,  or  infoniiation,  as  they  ])roved  to  be 
lM)th  during  this  flank  movement  and  afterwards,  in  their  dispositions 
previous  to  the  battle  of  Magenta. 
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Wliile,  therefore,  it  would  not  often  be  desirable  to  follow  the 
example  of  the  Emperor  of  the  French,  in  making  so  perilous  a  move- 
ment round  the  position  of  a  powerful  enemy  advantageously  situated, 
upon  the  chance  of  doing  so  unobserved  and  unopposed,  it  would  be 
always  inexpedient  to  follow  the  example  of  the  Austrians,  who  left 
their  opponents  in  free  possession  of  an  unobstructed  railway  almost 
surrounding  their  position,  and  allowed  them  to  transfer  the  whole  of 
their  forces  to  a  most  important  point,  without  taking  pro^x^r  measures 
for  informing  themselves  in  regard  to  their  proceedings.  They  thus 
lost  the  most  favourable  opportunity  that  the  campaign  afforded, 
for  striking  a  blow  at  their  opponents,  for  gaining  the  prestige  that 
they  so  much  required,  and  for  materially  damaging  the  allies,  with- 
out themselves  incurring  any  serious  risk  in  the  operation. 

The  Austrians  offered  but  very  slight  resistance  at  Novara  when 
the  allies  entered  that  place,  and  they  even  abandoned  the  important 
masonry  bridge  at  San  Martino,  over  the  Ticino,  without  destroying 
it.  They  mined  the  second  pier  from  the  right  bank,  with  the  inten- 
tion of  ruining  the  second  and  third  arches ;  but  the  pier  was  not 
sufficiently  injured  to  cause  the  fall  of  the  arches,  and  the  French  were 
able  to  repair  the  bridge  sufficiently  for  the  passage  of  troops  without 
difficulty.  The  Austrians  were  equally  unsuccessful  in  regard  to  some 
of  the  bridges  over  the  Grand  Canal.  They  blew  up  the  southernmost 
road  bridge  at  Ponte  Vecchio,  and  one  arch  of  the  northernmost  bridge 
at  Buffalora ;  but  the  latter  was  made  passable  for  the  allies  by  means 
of  planks  which  had  been  cai'elessly  left  on  the  spot ;  and  the  more 
important  bridge  of  Ponte  Nuova  for  the  main  road,  and  the  iron 
bridge  which  carried  the  railway,  fell  uninjured  into  their  hands.  But 
for  the  omission  to  thoroughly  destroy  these  bridges,  the  French 
would  still  have  found  serious  obstacles  in  the  way  of  their  advance, 
in  the  river  as  well  as  the  canal,  and  time  would  have  been  afforded 
for  the  arrival  of  other  Austrian  cor|>8. 

In  spite  of  these  advantages,  however,  the  French  narrowly  csca})ed 
a  cnishing  defeat  in  the  early  part  of  the  battle  of  Magenta.  It  will  be 
remembered  that  the  Emperor  Napoleon  had  arranged  to  attack  the 
Austrians  in  front,  and  to  f orce  a  ])assage  over  the  Grand  Canal  on  that 
day,  while  Macmahon,  moving  southward  from  Turbigo  on  the  east  of 
the  canal,  should  take  them  in  flank.  Having  heard  Macmahon's  guns  on 
the  north  of  Magenta,  he  advanced  with  nine  battalions  of  the  grena- 
dier division  of  the  guard  to  attack  the  bridges  over  the  canal,  and 
gained  two  of  them  uninjured — the  railway  bridge  and  the  Pcjute 
Nuovo.  But  Macmahon,  who  had  crossed  at  Turbigo,  found  unex- 
pected obstacles  and  opposition  to  his  advance  from  the  north,  over 
10  or  12  miles,  to  the  scene  of  the  battle.  The  grenadier  division  of 
the  guard,  which  crossed  the  canal  without  sufficient  su}){)()rt,  was 
well  nigh  overwhelmed,  and  Napoleon,  under  whose  immediate  direc- 
tions it  acted,  was  already  bringing  up  artillery  to  endeavour  to 
cover  its  retreat  when  Macnifihon's  force  appeared  in  the  distance. 
The  Austrians  this  time  brought  up  reinforcements  by  railway,  Avliich 
afforded  them  an  op]>oitunity  for  success  in  the  early  part  of  i\w.  <iay  ; 
but  towards  evening  the  Sardinians  arrived  hi  Macmahon 's  rear,  iho 
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French  closed  in  upon  the  Austrians  in  increased  numbers  all  round 
their  position,  and  the  Austrians  were  no  longer  in  a  condition  to 
hold  their  ground.  The  railway  served  the  Austrians  on  this  occasion, 
not  only  as  a  moans  of  reinforcement,  but  also  as  a  means  of  defence. 
A  letter  published  in  the  Timesj  writt  en  from  Ponte  di  Magenta  on 
June  the  .Oth,  to  "My  dear  P.,"  said:  "New  and  new  battalions, 
^*  brought  up  by  the  railway,  the  whistle  of  which  was  heard,  began 
*'  to  advance  to  the  attack  of  the  position ;"  and  the  same  correspondent 
added  in  a  second  letter,  dated  from  Magenta  on  the  7th :  "  But  the 
"  fiercest  fight  was  further  behind,  on  the  railway  line  and  the  station 
^*  house  behind  it,  and  the  vill^e  close  by.  Pressed  back  all  along 
"  the  line,  the  Austrians  concentrated  here  all  their  efforts  of  re- 
"  sistance.'  In  front  of  the  station,  beyond  the  line  of  rails,  is  a 
"  large  long  pit,  extending  for  some  distance  to  the  right  and  left, 
**  and  formed  by  the  excavations  necessary  for  the  construction  of 
"  the  line.  Besides  this,  the  railway  bank,  which  is  somewhat  raised, 
**  forms  a  kind  of  ready  parapet,  behind  which  the  defenders  enjoyed 
^*  some  protection.  The  station,  as  well  as  the  neighbouring  build- 
^^  ings,  and  a  square,  solid  campanile,  were  filled  with  riflemen, 
*^  while  the  troops  of  the  lino  massed  themselves  in  front  of  them. 
"  As  the  troops  came  up  they  were  brought  out  here,  and  took  the 
^^  place  of  their  exhausted  comrades.  To  carry  this  strong  position, 
**  the  Fusihers  and  Chasseurs  of  the  Guard  were  ordered  forward. 
"  They  broke  through,  driving  the  enemy  before  them,  until  their 
^*  course  was  arrested  by  the  line  of  strong  wooden  raUings.  A  few 
"  common  shot  would  have  easily  brought  them  down,  but  there  was  no 
^*  place  whence  to  bring  them  to  bear,  so  nothing  remained  but  to 
"  tear  them  down  by  main  force  and  the  axes  of  the  sappers." 

The  Austrians  abandoned  Milan  and  retreated  so  hurriedly  after  the 
battle  that  they  did  not  even  destroy  the  railway  or  carry  off  the 
rolling  stock.  The  Milanese  sent  a  train  to  Magenta  the  next  morn- 
infi^  for  the  wounded,  and  the  remainder  of  the  wounded  and  the 
priBoners  followed  as  speedily  as  they  could  be  transported  in  other 
trains  to  that  city. 

The  French  owed,  then,  much  of  their  advantage  in  this  part  of  the 
campaign  to  the  way  in  which  they  utilized  the  railways  at  their 
dispoBal. 

In  tiie  first  position  they  took  up,  from  Casale  to  Yoghera,  they  had, 
aa  wo  have  seen,  the  great  advantage  of  railway  commiuiication 
between  the  extremities  of  that  position  and  with  the  fortress  of 
Alesaandria,  which  served  as  their  base,  near  the  middle  of  it.  They 
were  enabled,  first  to  convey  reinforcements  by  railway  to  Forey, 
when  he  was  engaged  at  Montcbello,  on  the  cast  of  that  position ; 
and  afterwards  to  move  rapidly  northward,  and  by  a  circuitous  route, 
towards  Milan  by  the  aid  of  the  railway,  with  a  secrecy,  facility,  and 
rapidity,  that  would  otherwise  have  been  impossible.  And  railway 
bridges  gave  them  important  assistance  in  crossing  the  various  rivers 
and  streams  that  they  encountered. 

On  the  other  hand,  they  would  have  found  the  route  open  from 
No  vara  to  Milan,  and  would  have  been  almost  imopposcd  in  crosHing 
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the  Ticino  and  the  Naviglio  Grande,  if  Count  Clam  Gallas  had  not 
arrived  with  his  corps  by  railway  in  the  opposite  direction ;  and 
although  the  Austrians  were  surprised  (in  a  military  sense)  by  the 
rapid  movements  of  the  French,  and  were  unprepared  to  meet  them 
with  the  mass  of  their  forces  on  the  advance  from  Novara,  the  railway 
yet  proved  useful  to  them  during  the  battle  of  Magenta.  It  enabled 
them  to  bring  up  reinforcements  which  they  could  not  otherwise  have 
received ;  and  a  railway  embankment  (which  was  subjected  by  General 
Auger  to  a  flank  and  cross  fire  from  40  guns),  served  them  for  a 
breastwork,  a  railway  wicfo-cutting  for  rifle-pits,  a  railway  fence  for 
palisading,  and  a  railway  station  for  a  block-nouse,  at  the  most  critical 
part  of  the  fight.  Their  omission  to  destroy  the  railway  to  Milan 
after  the  battle,  which  afforded  a  good  means  of  transport  to  the 
wounded,  did  them  no  great  harm. 

And  here  I  would  observe  that,  although  failure  to  secure  the  destruc- 
tion of  railway  bridges  and  works  which  may  be  of  use  to  an  enemy, 
as  in  the  case  of  the  bridge  of  St.  Martino,  is  a  serious  fault,  and  may 
lead  even  to  the  failure  of  a  campaign,  yet  a  commander  will  always 
act  wisely  in  abstaining  from  injury  to  a  railway  (as  well  as  to  any 
other  work  of  public  utility)  which  can  afford  no  military  advantage 
to  an  enemy.  The  importance  of  destroying  such  works  depends,  not 
upon  the  amount  of  damage  that  can  be  effected,  but  upon  the  means 
that  are  at  hand  for  repairing  it,  and  the  time  that  can  be  afforded  for 
doing  so  before  they  are  required  for  use. 

I  need  not  follow  the  Austrians  in  their  retreat  behind  the  Mincio, 
nor  the  French  in  their  cautious  pursuit.  Neither  during  these  opera- 
tions nor  in  the  subsequent  advance  of  the  Austrians  towards  the 
Chiese,  which  led  to  the  magnificent  and  hard-fought  battle  of  Sol- 
f erino,  in  which  two  Emperors  and  a  King  commanded  their  respective 
armies,  were  railways  directly  made  use  of,  and  therefore  they  do  not 
present  any  incidents  of  interest  comiected  with  our  present  subject. 

I  now  turn  to  another,  and  a  very  different  theatre  of  war.  The 
Italian  campaign  was  concluded  in  two  months,  and  the  principal 
operations  extended  over  a  space  of  about  100  miles  long,  from 
Vercelli  to  Solferino,  and  50  miles  wide  from  Turbigo  to  Tortona.  The 
civil  war  in  America,  which  only  now  begins  to  show  real  symptoms 
of  termination  (from  failure  of  confidence,  and  therefore  of  credit  in 
the  north),  has  lasted  for  three  years,  and  has  extended  over  an  area 
some  900  miles  long  by  800  miles  broad.  The  Italian  theatre  was 
traversed  by  numerous  roads  and  substantial  bridges,  the  destruction 
of  which  required  more  skill  and  powder  than  the  Austrians  had  always 
at  their  command.  But  we  have  now  to  consider  a  country  containing 
roads  or  tracks  comparatively  few  in  number,  and  often  in  very  bad  order 
— railways  of  great  length,  but  cheaply  constructed — numerous  rivei*s 
spanned  in  many  cases  by  wooden  bridges  and  viaducts,  which  require 
no  more  than  alighted  torch  to  ensure  their  destruction.  Th(»  railways 
and  rivers  in  America  have  been,  hi  consequence  of  the  distances  to  bo 
traversed,  and  tlie  indifferent  chai'acter  of  the  roads,  of  paramonut 
importance  in  a  military  point  of  -view ;  and  the  telegraph  wire  has  j  )artly 
supersededi  for  similar  reasons,  other  means  of  transmitting  orders,  or 
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of  reporting  from  the  different  scenes  of  operations  those  results  which 
have  too  often  turned  out  to  be  either  false  or  imaginary.  The  line  of 
railway  is  there  in  many  cases  the  only  practicable  means  of  communi- 
cation and  tran8]X)rt,  for  moving  an  army  as  well  as  for  supplying  it  with 
provisions,  stores,  ammunition,  and  reinforcements,  and  it  becomes 
Itself  a  primary  object  of  attack.  Expeditions  are  organised,  or  raids 
vmdertaken,  for  tearing  up  rails,  for  burning  wooden  sleepers  and 
timber  beams,  for  capturing  or  destroying  engines,  carriages,  and 
tracks,  and  for  rendering  a  railT^-ay  temporarily  useless.  Battles  are 
f oaght  for  the  possession  of  a  junction  between  two  or  more  railways, 
^nd  these  junctions  become '  strategical  positions  of  the  first  im- 
]partance. 

The  main  objects  of  the  Northerners  are  of  course  (1)  to  take  pos- 
■eBsiou  of  the  Southern  capital  so  near  to  them  at  Richmond ;  (2)  to 
•ecure  the  navigation  of  the  Mississippi  and  other  rivers;  (3)  efficiently  to 
Uockade  the  southern  ports,  and  (4)  to  seize  important  posts  on  the  coast 
tod  inland,  with  a  view  to  the  subjugation  of  the  seceded  states.  The 
objects  of  the  Southerners,  on  the  other  hand,  are  strictly  defensive, 
and  their  operations  are  therefore  mainly  confined  to  active  resistance 
at  the  several  points  of  attack,  with  a  view  to  ultimate  freedom  from 
Northern  domination. 

Taking  a  general  survey  of  the  scene  of  operations,  the  points  to 
which  I  would  now  particularly  direct  attention  upon  the  map*  are, 
(1)  the  two  capitals — Washington  and  Richmond,  shown  by  dark 
marks,  within  100  miles  of  one  another ;  (2)  the  Ohio  and  Mississippi 
rivers,  forming  one  continuous  river  line  1,200  or  1,500  miles  long,  from 
Pennsylvania  to  New  Orleans,  with  the  Cumberland,  the  Tennessee, 
and  its  other  tributaries  shown  in  blue ;  (3)  the  Potomac,  the  Rap- 
Mhannock,  the  York  river,  and  the  James  river,  in  the  vicinity  of 
Washington  and  Richmond,  also  in  blue ;  (4)  the  railways  (shown  in 
brown)  of  greatest  importance  for  strategic  purposes,  comprising — ^the 
route  along  the  Potomac  from  Washington  to  Cumberland  and  Cincin- 
nati— the  main  route  from  Washington  and  Richmond  on  the  east  to 
Memphis  on  the  Mississippi — the  north  and  south  routes  from  Mem- 
phis by  Jackson,  Mississippi,  to  New  Orleans,  and  from  Columbus  by 
Corinth  to  Mobile^the  line  from  Louisville  to  Memphis  crossed  by  the 
through  route,  past  Nashville  and  Chattanooga,  to  Atlanta  and  the 
•whole  of  the  south-eastern  states — the  three  communications  with 
Richmond,  (a)  from  Washington  by  Gordonsville  on  the  north  and 
west ;  {b)  from  Aquia  Creek  and  Fredricksburgh  on  the  north ;  (c)  by 
the  York  river  railroad  on  the  east. 

In  consequence  of  the  want  of  rails  for  renewals,  and  of  sufficient 
engines  and  other  rolling  stock,  the  Southerners  appear,  in  spite  of  their 
possessing  this  system  of  railways,  to  have  laboured  under  very  serious 
difficulties  of  transport,  and  they  have  at  times  been  hardly  able  to 
famish  supplies  for  their  armies.  Without  these  railways,  they  could 
not  possibly  have  carried  on  the  war  on  the  same  scale,  or  with  the 
same  success.    The  railways  have  indeed  been  their  piincipal  aUies ; 

•  Vide  put©  xxvii. 
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they  form  the  key  by  which  the  object  of  almost  all  their  inland 
operations  may  be  understood;  and  their  course  has  served  to 
determine  the  site  of  almost  all  their  positions  ;  while  the  lines  of  the 
great  rivers,  on  the  other  hand,  have  necessarily  been  followed  by  the 
Northerners  in  their  aggressive  operations.  No  great  northern  army 
has  been  able  to  maintain  itself  for  any  length  of  time,  even  with  the 
aid  of  railways,  more  than  a  day's  march  from  the  sea  or  from  a  great 
river,  and  no  great  Confederate  army  has  been  able  to  remain  or  can 
remain  far  away  from  a  line  of  railway.  Over  and  over  again  they 
have  been  imable,  without  railway  communication  close  at  hand, 
either  to  continue  a  battle  or  to  follow  up  a  victory,  for  want  of 
ammunition,  which  their  other  means  of  transport  does  not  enable 
them  to  carry  in  suflScient  quantity. 

In  the  short  time  here  allotted  to  me,  I  can  only  dwell  briefly  upon 
portions  of  some  of  the  operations  that  have  been  carried  on  over  this 
vast  area,  and  over  this  lengthened  period.  I  have  selected  a  few 
examples  that  may  best  show  the  mode  in  which  railways  have  been 
^employed,  and  thus  illustrate  my  subject.  I  shall  have  occasion  to 
give  some  extracts  from  American  newspapers,  but  I  cannot  feel  that 
they  are  by  any  means  reUable  sources  ol  information.  Many  of  the 
reports  on  military  and  naval  subjects  are  mere  fiction,  and  are  no 
more  to  be  beUeved  than  the  story  of  a  dog  and  his  tail,  which 
api^eared  in  the  advertisement  of  a  New  York  paper  not  long  since, 
about  the  same  time  that  the  celebrated  Report  by  the  Secretary  of 
the  Confederate  Navv,  which  so  completely  deceived  us  on  this  side 
of  the  water,  was  published  in  New  York. 

The  different  campaigns  in  Virginia,  which  first  claim  our  attention, 
commenced  in  struggles  for  the  possession  of  railway  junctions,  and 
the  last  important  movement  was  principally  for  the  purpose  of  des- 
troying the  Orange  and  Alexandria  railway. 

Sl'Clellan's  successful  action  at  Grafton,  the  junction  of  the  railway 
between  Cincinnati,  Harper's  Ferry,  and  Washington,  witli  the  rail- 
-way  to  WheeHng,  was  almost  the  first  operation  of  the  war;  and  his 
Heizure  of  that  important  place  was  the  means  of  obtaining  further 
success  at  Beverley  and  Huttonsville,  and  of  driving  the  Southerners 
out  of  western  Virginia. 

The  still  more  important  point  of  Ilarjxjr's  Ferry,  where  the  Shenan- 
doali  river  joins  the  Potomac,  where  the  railway  from  Winchester 
(tiie  capital  of  the  Shenandoah  valley)  joins  the  main  line  to  Cincin- 
nati and  Washington,  and  where  the  eastern  ridge  of  the  Blue  Moun- 
tains falls  towards  the  river,  was  held  ])y  the  Confederates  until  the 
middle  of  Jime,  1861,  when  the  Northerners  advanced ^in  overwhelmhig 
numbers  to  occupy  it.  It  afterwards  became  famous  in  consequence 
of  the  capture  of  Federal  troops  and  stores  effected  there  by  Stonewall 
Jackson,  under  Lee,  on  his  first  invasion  of  Maryland. 

The  next  place  to  which  I  would  refer,  is  the  Manassas  junction,  at 
which  the  railway  from  the  Shenandoah  valley  and  Front  Royal  joins 
the  main  line  from  Washington  and  Richmond  on  the  east  to  Memphis 
on  the  Mississipi.  Of  the  two  pitched  battles  (of  Bull  Run)  which 
have  been  fought  near  this  place,  the  first  took  place  on  the  21st  July, 
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1861.  After  retiring  from  Centrevillo  on  the  18th  July,  Beauregard 
posted  his  (Southern)  forces  on  the  north  of  the  junction;  and 
M'Dowell  "  concluded  "  to  cross  two  fords  over  the  Bull  Run  stream 
with  the  mass  of  the  Northerners,  in  order  to  turn  the  enemy's  left, 
and  to  destroy  the  railway  on  the  west  of  the  junction.  Beauregara 
reinforced  his  left  wing ;  Southern  reinforcements,  arriving  by  rail- 
way, left  the  train  before  it  arrived  at  the  station,  and  attacked  the 
right  and  rear  of  the  Northerners ;  and  the  Northerners,  unable  to  stand 
such  an  attack,  or  to  rally  after  it,  fled  in  disorder. 

The  Northerners  advanced  to  the  attack  on  this  occasion  to  the  tune 
of  Yankee  Doodle,  hardly  calculated,  perhaps,  to  inspire  them  with 
much  martial  ardour ;  and  the  Southencrs,  who  are  endowed  with  a 
lively  wit,  and  have  composed  several  songs  to  that  tune  in  the  course 
of  the  war,  described  the  fight  and  its  results  in  the  Richmond 
Whig,  in  a  piece  of  poetry  which  is  too  long  to  give  here  and  is  not 
fitted  to  so  select  an  audience,  but  in  which  occurs  the  lines — 

"  Yankee-doodle  wheeled  aboat^ 
"  And  sGamperod  off  at  full  nm, 
'*  And  such  a  race  was  never  seen, 
'*  As  that  he  made  at  Bull  Bun.*' 

The  second  battle  of  Bull  Run,  on  the  29th  and  dOth  August,  1862, 
which  also  ended  in  favour  of  the  Confederates,  was  fought  between 
Jackson  with  30,000  men  on  the  first  day,  and  Jackson  and  Long- 
street,  under  Lee,  with  45,000  men  on  the  second  day,  against  Pope 
at  the  head  of  60,000  men.  The  positions  of  the  contending  armies 
were  almost  reversed  on  this  occasion.  Pope  had  advanced,  in  com- 
pliance with  orders  from  Washington,  towards  the  Qordonsville  junc- 
tion, in  order,  by  threatening  wiat  junction  (between  the  railways 
from  Washington  and  Richmond,  to  Staunton  and  the  Mississippi), 
to  draw  off  attention  from  M^Clellan,  and  to  allow  of  his  army 
being  extricated  from  its  disastrous  {)osition  on  the  peninsula  east  of 
Richmond. 

In  their  several  advances  towards  Richmond,  the  Federals  have 
hitherto  adopted  the  lines  laid  down  for  them  by  the  railways.  On 
the  map,  the  route  through  Fredericksburg  appears  at  first  sight  the 
most  inviting,  because  the  railroad  through  that  place  is  nearly  in  a 
straight  hue  in  continuation  of  the  Potomac,  and  is  connected  with  a 
most  convenient  water-base  at  Aquia  Creek,  immediately  to  the  south 
of  Washington ;  but  the  difiiculties  by  that  route  have  hitherto 
proved  to  be  insuperable.  And,  indeed,  a  railroad  65  miles  long,  as  a 
sole  moans  of  communication  with  the  base  of  operations,  is  too 
precarious  to  be  relied  upon  in  a  hostile  country  for  the  continued  supply 
of  a  very  large  army.  Supposing  that  a  large  Federal  army  could,  after 
safely  crossing  the  Rappahannock,  and  after  gaining  instead  of  losing 
battles  near  ChaucellorsTille  or  Fredericksburg,  be  advanced  by  this 
line  to  some  point  near  Richmond,  its  commander  must  then  either 
leave  a  considerable  part  of  his  force  to  guard  the  luie  of  railway,  or 
run  the  risk  of  having  the  railway  destroyed  in  his  rear,  and  of  being 
thus  cut  off  from  the  means  of  cither  supply  or  retreat     Under  these 
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circumstances,  and  because  the  route  by  Gordonsville  offered  still 
further  difficulties  of  the  same  description,  M*Clellau  determined  early 
in  1862,  to  advance  along  the  peninsula  from  the  east,  scr  as  to  obtain 
the  advantage  of  water  communication  to  within  a  shorter  distance  of 
the  southern  capital. 

When  he  reached  the  White  House  he  had  the  advantage  of  the 
York  River  railroad,  only  35  miles  long,  to  communicate  vrith  the 
enoiinous  depot  which  he  had  fonned  on  the  Pamunkey  River.  He 
repaired  the  railway  without  difficulty,  and  employed  it  for  the  supply 
of  his  army,  but  he  requu'ed  considerable  detachments  to  guard  it> 
and  could  not,  even  then,  do  so  effectually.  The  Confederate  cavalry, 
under  Stuart,  made  a  circuit  round  his  rear,  set  lire  to  two  of  his 
transports,  fed  upon  his  provisions;  and,  disappointed  of  support 
from  M'Dowell,  w^ho  had  been  recalled  to  protect  Washington  in  con- 
sequence of  Jackson's  exploits  in  the  Shennandoah  Valley,  he  was 
glad  enough  to  escape,  after  the  seven  days'  fighting  on  the  Chickaho- 
niiny,  to  Turkey  Bend,  and  to  seek  refuge  under  the  fire  of  his  gun- 
boats, on  the  banks  of  the  James  River. 

But  it  was  the  sudden  and  unexpected  return  of  Jackson  by  railway 
from  Staunton,  at  the  head  of  the  Shenandoah,  that  contributed  more 
than  anything  to  the  dismay  of  the  Federals  and  the  defeat  of  M'Clellan 
on  this  occasion.  And  the  combination  of  marching  and  railroad 
travelling  effected  by  Jackson,  in  first  defeating  the  different  armies 
opposed  to  him,  at  considerable  distances  from  his  railway-base  at 
Staunton, — and  then,  after  alarming  the  Fedeml  authorities  for  the 
safety  of  Washington  itself,  returning  by  a  rapid  railway  journey,  to 
attack  the  right  flank  of  the  main  army  of  tlie  Federals  before  Rich- 
mond, when  he  was  thought  by  them  to  be  still  in  the  north,  is, 
perhaps,  the  most  interesting  and  instructing  episode  in  the  whole 
war.  It  afforded  the  lessons  that  the  Federals  most  reciuirod  to 
learn,  and  that  we  may  all  study  with  benefit,  in  showuig  that  what- 
ever advantages  may  be  possessed  of  railroad  communication,  the 
best  opportunities  must  still  remain  with  those  forces  which  are  pre- 
pared to  march  rapidly,  as  well  as  to  travel  by  train  when  the  occasion 
requires — that  an  army  must  not,  because  railway  facilities  are  at 
hand,  be  unnecessarily  encumbered  with  extra  stores  and  baggage — 
that,  in  fact,  locomotives  must  not  supersede  legs,  ajid  must  not  be 
made  an  excuse  for  useless  encumbrances. 

These  operations  afford,  also,  a  valuable  example  of  the  advantage 
of  even  partial  railway  assistance  in  defensive  warfare,  and  on  interior 
lines,  and  of  the  minor  use  that  can  be  made  of  them  in  aggressive 
warfare,  in  an  enemy's  country. 

The  last  considerable  oixjration  that  took  place  in  these  quarters, 
was  when  L<»e,  crossing  the  Rapidan  in  October  la«t,  i)U6lied  the 
invading  army  of  Meade  back  upon  the  defences  of  Washington,  by 
suddenly  threatening  his  communications  along  the  Orange  railway. 
It  was  at  fii*st  supposed  by  the  Federals  that  the  Confederates  intended 
on  that  occasion  to  make  another  raid  into  Pennsylvania ;  but  the  event 
proved  that  their  principal  objects  were,  partly  to  take  any  oppor- 
timity  that  offered  of  advantageously  engaging  the  Federal  arni^^, 
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and  to  seize  what  prisoners  and  booty  they  could  from  that  army ; 
but  especially  by  destroying  the  railroad  itself,  to  prevent  the  possi- 
bility of  a  further  advance  in  that  direction  for  some  time  to  come,  and 
perhaps  for  the  remainder  of  the  year.  Those  objects  were  fully 
attained.  Meade  saved,  indeed,  the  bulk  of  his  army  from  any  great 
disaster,  by  a  timely  and  active  retreat.  But  he  is  said  to  have  lost 
7,000  pris*»ners  and  a  vast  quantity  of  material  in  doing  so.  A  corre- 
spondent of  the  New  York  Times  said,  "  The  desperate  dashes  which 
"  they  made  at  our  trains,  show,  too,  how  gieedy  they  are  for  booty ;" 
and,  he  added,  with  regard  to  the  Orange  Railroad,  24  miles  of  which 
were  destroyed  on  this  occasion; — "This  work  has  been  very  thoroughly 
"  done,  Lee's  whole  army  having  been  engaged  on  it  for  two  days. 
"  From  Bristol  to  the  Rappahannock  the  destruction  is  complete — 
"  bridges  burnt,  culverts  blown  up,  ties  taken  up  and  burnt,  rails 
"  tvristed  and  rendered  useless,  cuts  fUled  up,  &c.  The  engineers  say 
"  that  it  will  be  at  least  a  month  before  it  can  be  again  put  in  running 
'^  order.  It  is  with  no  small  mortification,  therefore,  that  we  have  to 
••  confess  the  rebels  have  achieved  an  end  fully  commensurate  with 
*^  the  labour  and  risk  of  the  campaign.'' 

It  will  be  an  interesting  study  to  compute  at  the  end  of  the  war, 
bow  many  times  different  portions  of  railway  have  been  destroyed  and 
renewed,  what  proportions  of  construction  and  destruction  have  been 
effected  by  the  Feaerals  and  Confederates  respectively,  and  how  many 
miles  of  new  railway  might  have  been  constructed  with  the  labour, 
money,  and  materials,  that  have  been  so  freely  lavished  in  these  opera- 
tions. Regular  conspiracies  were  deliberately  formed  in  some  states 
for  the  destruction  of  railroad  works  and  bridges ;  and,  it  has  frequently 
occurred,  as  the  lines  of  operation  varied,  that  each  side  was  glad 
*  to  make  use  of  portions  of  railway  wliich  they  destroyed  at  other 
times,  when  they  were  likely  to  be  of  advantage  to  the  enemy.  I  may 
here  refer  to  some  of  the  instances  in  which  railway  works  have  been 
destroyed,  as  showing  the  precarious  character  of  railway  communica- 
,  tion,  especially  when  timber  bridges  and  viaducts  are  employed. 

During  the  riots  at  Baltimore  at  the  commencement  of  the  war,  the 
mob  destroyed  the  station  and  burnt  the  biidge  over  the  Susquehanna, 
as  soon  as  the  troops  had  started  in  the  trains  for  Washington. 

When  the  Confederates  evacuated  Harper's  Ferry  in  June  1861, 
tliey  destroyed,  says  Colonel  Estran,  "  that  wonderfully  constructed 
*'  railway  bridge  which  here  spans  the  broad  stream  of  the  Potomac." 
At  a  given  signal  this  structure  was  blown  into  the  air  with  a  tenific 
explosion.  All  the  buildings  connected  with  it,  the  station,  engines, 
locomotives,  warehouses,  as  well  as  a  flourishing  town,  with  all  its 
trade  and  prosperity,  were  condenmed  to  destruction. 

Colonel  Estran  also  relates  how  that  when  the  Confederates  eva- 
cuated Newbeni,  about  February  1862,  they  retreated  across  the  "  fine 
railway  bridge  which  hei*e  spans  the  river  Reuss;"  and  he  adds: 
"  The  Federal  troops  now  delivered  so  deadly  a  fire  that  our  troops 
**  were  driven  from  their  jwsitions,  and  we  had  to  cross  the  bridge,  to 
*'  which  we  set  fire  immediately  after,  in  order  to  prevent  its  falling 
^'  into  the  hands  of  the  enemy.    In  a  few  moments  dense  columns  of 
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'^  smoke  denoted  that  this  work  of  destniction  was  in  progress.  Whilst 
"  tliis  noble  bridge,  the  pride  of  the  people  of  North  Carolina,  was 
'*  thus  becoming  a  prey  to  the  flames,  the  enemy  actually  stopped 
"  firing,  to  witness  the  grand  and  awful  spectacle.  The  flames  rapidly 
"  increased,  the  timbers  crackled,  and  the  whole  stnicturo  finally  fell 
"  with  a  tremendous  crash  into  the  river  below,  and  then  for  a  brief 
"  interval  all  was  still  again."  It  appears  that  "  General  Branch,  who 
"  commanded  the  Confederates,  had  previously  secured  a  railway 
'^  carriage  to  himself,  and  started  off  inland,"  and  that  ho  afterwards 
(as  it  is  quaintly  stated)  ''  found  it  no  easy  task  to  ro-estabhsh  his 
"  reputation  for  bravery." 

When  John  Morgan,  the  Guerilla  leader,  made  a  raid  on  the  small 
town  of  Gallatin,  20  miles  north  of  Nashville,  then  occupied  by  the 
enemy,  he  proceeded  to  the  railway  station,  and  on  the  arrival  of  the 
train  took  prisoners  the  engine  driver  and  five  officers  who  were  in  it 
^*  He  then  nad  all  the  carriages  set  fire  to,  and  covering  the  engine 
^'  with  turpentine,  tow,  and  other  inflammable  matter,  he  sent  it  &kck 
"  on  fire  at  full  speed  towards  Nashville." 

It  is  stated  in  the  Hew  York  World  of  June  16th,  1861,  that  "  Some 
"  disunion  troops  from  Leesburg,  Virginia,  burnt  four  bridges  on  the 
^^  Alexandria,  London,  and  Hampshire  Railroad,  at  Tuscarora,  Lycohne, 
"  Goose  'Creek,  and  Beaver  Dams,  being  the  balance  of  the  bridges 
"  from  Leesburg*  to  Broad  Run."  On  November  9th,  two  road  bridges 
on  the  Georgia  State  road,  two  on  the  Chicamau^  Creek  and  Hamil- 
ton County,  three  on  the  Eastern  Tennessee  and  Georgia  road,  were  all 
burned  by  the  Union  men  of  East  Tennessee.  On  November  13,  one 
bridge  200  feet  span,  four  bridges  north  of  Knoxville,  and  one  very 
heavy  bridge  at  Charleston,  75  miles  south-west  of  Knoxville,  were 
also  burned. 

The  St,  Louis  Democrat  of  October  17th  gives  also  a  circumstantial 
account  of  the  burning  of  the  Big  River  Bridge — the  principal  bridge  on 
the  Iron  Mountain  Railroad.  It  appears  that  the  40  or  50  men  who  had 
been  stationed  in  the  neighbourhood  to  guard  it  were  overpowered. 
A  railroad  train,  wliich  arrived  about  this  time,  was  sent  back  for 
reinforcements.  But  they  arrived  too  late — to  find  the  timbers  burn- 
ing, the  rails  torn  up  on  each  side  of  the  bridge,  and  the  telegraph 
wires  clipped. 

But  the  horrible  system  which  was  adopted,  of  half  buniiiif:^  tlio 
bridges  with  a  view  to  the  trains  "falling  through,"  affords  stronger 
instances  of  the  disadvantage  of  travelling  by  railway  through  a 
hostile  country. 

On  the  3rd  September,  1862,  the  Secessionists  of  Missouri  burned 
several  of  the  bridges  on  the  Hannibal  and  St.  JoB(»ph  Railroad  ;  and 
on  a  train  with  nearly  100  passengers  coming  up  to  the  Little  Piatt 
river,  the  bridge  gave  way,  and  precipitated  the  whole  train  down  an 
embankment  with  terrible  slaughter.  And  the  Louisville  Jovmnlof  Sep- 
tember 13th,  1862,  says:  "Another  fiendish  attempt  to  destroy  the 
"  lives  of  national  soldiers  was  made  a  day  or  two  sinc(»  on  the  North 
"  Missoiui  Railroad.  The  timbers  of  a  bridge  near  Sturgeon  were 
"  partially  burned,  in  expectation  that  a  train  loaded  witli  troops  would 
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"  be  precipitated  into  the  creek  below,  but  the  design  of  the  villains 
"  being"  known,  the  train  stopped  at  Mexico,  and  the  troops  encamped 
**  at  that  place,  where  they  ret/iained  until  the  bridge  was  repaired," 

The  campaigns  of  Tennessee  and  the  West  have  not  been  reported 
to  us  so  much  in  detail  as  those  in  Virginia.  Northern  misrepresenta- 
tion and  Southern  reserve  have  united  to  envelope  many  parts  of 
them  in  mystery.  But  they  are  not  less  interesting,  and  certainly 
they  redotmd  far  more  to  the  credit  of  the  Northerners.  As  soon  as 
time  had  been  afforded  for  the  necessary  preparations,  the  Federals 
possessed  great  advantages  in  being  able  to  place  g^m-boats  upon  the 
Mississippi,  and  Tennessee,  and  other  rivers,  and  by  their  communica- 
tions by  railway  from  all  parts  of  the  Northern  States ;  and  Cairo  was 
soon  occupied  by  the  Federals.  But  Lexington  on  the  Missouri  was 
taken,  with  its  stores  and  money,  by  the  Confederate  Gteneral  Price.  A 
neries  of  advances,  retreats,  and  conflicts  was  followed  by  a  struggle 
for  the  possession  of  the  unfinished  railway  from  St.  Louis  to 
Memphis.  At  length  the  Federals  prepared  a  joint  expedition  of 
troops  and  gunboats,  with  which  to  take  advantage  of  the  rivers  of 
the  country.  The  Southerners  held  Columbus  on  the  Mississippi  as 
late  as  January,  1862,  and  made  a  stand  for  some  time  at  Bowling- 
green,  where  the  railroad  from  Louisville  to  Memphis  joins  the  rail- 
-road  southward  to  Nashville.  But  on  the  6th  February,  1862,  Fort 
Henry,  a  small  work  on  the  Tennessee,  was  captured.  Bowling- 
green  was  evacuated  on  the  15th  February;  and  Fort  Donnclson,  an 
important  work  on  the  Cumberland  river,  and  on  the  Memphis  and 
Ijouisvflle  railroad,  surrendered  with  12,000  prisoners  and  great 
quantities  of  artillery  and  stores  to  General  Grant  and  Commodore 
Foote  the  next  day.  This  was  a  terrible  and  unexpected  blow  to  the 
iSouthemers.  Nashville,  an  important  railroad  junction,  their  base  of 
operations  in  this  direction,  the  capital  of  Tennessee?,  and  containing 
vast  quantities  of  specie,  ammunition,  and  stores,  became  untenable, 
no  preparations  having  been  made  for  so  unforeseen  an  event.  The 
Confederates  destroyed  as  far  as  possible  their  gunboats,  provisions, 
and  such  valuables  as  they  could  not  remove,  and  then  occupied 
Jackson,  Tennessee,  and  afterwards  Corinth ;  and  they  retained  that 
iimction  between  the  Memphis  and  Charleston  railroad  and  the  south 
line  to  Mobile  for  a  considerable  period.  Beauregard's  head-quarters 
were  at  Jackson  in  March,  1862.  On  the  3rd  April  General  Sidney 
Johnson  issued  an  address  at  Corinth  to  the  (Southern)  army  of  the 
Mississippi,  of  which  Beauregard  was  second  in  command  ;  and  on  the 
Gth  and  7tli  April  thc^  turned  upon  the  Federals  at  Pittsburg,  and 
fought  that  desperate  battle  wliich  has  been  styled  by  the  former  the 
battle  of  Pittsburg  Landing,  and  by  the  latter  the  Victory  of  Shiloh. 

During  these  operations  the  Confederates  clung  to  the  railways  by 
Jackson  Tenn,  on  the  west,  and  by  Murfreesborough,  south  of  Nash- 
ville, the  scone  of  other  important  engagements,  on  the  east;  and  they 
made  important  use  of  these  railways,  as  appears  from  Beauregard's 
report,  to  concentrate  their  forces  for  the  fight  at  Pittsburg.  The 
Federals  on  the  other  hand  employed  the  Tenn(»ssee  river  in  their 
advance,  and  it  was  their  approach  by  that  river  to  the  Memphis  and 
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Charleston  railroad  that  iuduced  Beauregard  to  attack  them  at  Pitts- 
burgh. But  the  Confederates  were  at  length  driven  back  all  along 
their  line  to  the  important  through  luie  of  railroad  already  referred 
to  as  joining  the  prolongation  of  the  Orange  and  Alexandria  railroad, 
and  thus  connecting  Washington  and  Richmond  with  the  MississippL 
This  through  line  has  been  employed,  it  will  be  remembered,  to  great 
advantage  by  the  Confederates  in  transferring  troops  from  Virginia  to 
Tennessee,  and  vice  versdy  over  a  distance  of  about  500  miles,  and 
notably  on  the  occasion  of  the  battle  of  Chicamauga,  which  was  won 
by  the  sudden  appearance  of  Ijongstreet  and  his  troops  from  Virginia. 
This  Hne  is  now  held  by  the  Federals  at  Chattanooga  and  Knoxviile, 
at  both  of  which  places  it  joins  the  Teimessee  river.  The  position  of 
Chattanooga  I  would  advert  to  as  being  a  particularly  important  one, 
as  will  be  seen  by  a  glance  at  the  map.  Besides  being  situated  on  the 
Tennessee  river,  it  is  the  point  on  which  all  the  railway  commnnica- 
tions  of  this  region  converges,  from  Washington  and  Richmond  on  the 
east,  from  the  whole  south-east  by  Atlanta,  from  Memphis  on  the 
west,  and  from  the  whole  north  and  west  by  Nashville  and  Louisville. 
But  this  position,  however  valuable  to  hold,  is  by  no  means  an  easy 
one  for  the  Federals  to  advance  from,  as  long  as  the  Confederates 
are  able  to  maintain  a  sufficient  force  in  their  front,  because  they 
would  leave  the  river  behind  them,  and  be  obliged  to  trust  to  railway , 
communication,  which  is  already  Uable  to  interruption  between  Chat- 
tanooga and  Nashville,  and  which  would  be  still  more  so  as  they 
approached  Rome  and  Atlanta. 

To  show  the .  feelings  of  the  Northerners  when  they  reached  the 
Memphis  and  Charleston  railroad,  and  as  an  example  of  the  advance 
of  a  body  of  Northerners  in  an  exceptional  way,  I  would  quote  the 
following  in  regard  to  the  march  ujx)n,  and  capture  of,  Huntsville,  on 
the  11th  April,  1862.  A  correspondent  of*  the  Cincinnati  Gazette  says, 
April  11, 1862  : — "  We  have  achieved  a  victory  which,  although  blood- 
"  l(j8s,  must  be  attended  by  such  important  results  as  can  hardly 
**  be  over-estimated.  The  main  line,  and  for  all  practical  mihtary  pur- 
"  poses  the  only  line  of  communication  between  the  eastern  and 
"  western  armies  of  the  enemy,  is  in  our  hands.  To  General  Mitchell 
"  and  his  brave  troops  belongs  the  distinguished  honour  of  being  the 
"  first  to  |X)netrate  to  the  great  Charleston  and  Memphis  railroad, 
"  and  the  iii*st  to  break  the  rebels  boasted  line  of  defence,  extending 
"  from  Chattanooga  to  Corinth. 

'*  We  all  perfectly  undcrHtand,  too,  that  the  rebels  had  accumulated 
*'  upon  this  road  nearly  all  the  rolling  stock  of  i all  the  railroads  from 
"  BowUng-green  southward,  besides  what  legitimately  belonged  to 
"  the  road  itself ;  and  that  they  could  therefore  concentrate  at>  any 
"  threatened  \m\\i  whatever  forces  they  had  at  command. 

'*  An  advance  force  of  a  hundred  and  fifty  cavalry,  together  with  a 
"  section  of  the  battery  in  charge  of  Captain  Simonson  himself,  assisted 
"  by  Lieut.  M.  Allen,  commanding  the  section,  the  whole  directed  by 
*•  Colonel  Kennet,  first  caught  sight  of  Huntsville,  and  the  lovely 
"  c^'dars  surrounding  it.  They  were  advancing  upon  the  double  quick, 
*'  when  two  locomotives,  with  trahis  attached,  suddenly  made  their 
"  appearance  upon  the  raihx>ad.    They  were  moving  in  the  direction 
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"  of  Stevenson.  A  shot  from  one  of  Simouson's  ^uns  brought  the 
"  first  one  to.  The  captain  then  turned  to  pay  his  respects  to  the 
"  second.  A  shot  or  two  induced  it  also  to  haul  up.  In  the  meantime 
^*  the  engineer  of  the  first  train  was  quietly  getting  on  a  full  head  of 
*^  steam,  and  when  nobody  was  suspecting  such  a  thing,  he  suddenly 
*^  started  off.  The  cavalry  went  in  pursuit,  and  actually  chased  the 
"  locomotive  for  a  distance  of  ten  miles. 

^'  A  few  horsemen  tried  their  carbines  upon  the  second  train,  and  an 
"  unfortunate  coloured  person  received  one  of  the  bullets  in  his  neck. 
**  It  was  said  too  by  the  seccsh  that  a  rebel  from  Corinth,  going  home 
"  shghtly  wounded,* was  instantly  killed. 

^'  The  infantry  had  come  up  while  this  was  going  on,  and  Colonel 
**  Mihalotzi,  of  the  twenty-fourth  Illinois,  sent  a  detachment  to  tear 
'^  up  a  portion  of  the  track  in  the  direction  of  Decatur.  The  escape  of 
"  any  more  trains  was  thus  effectually  prevented." 

And  Brigadier-€teneral  0.  M.  Mitchell  says,  in  a  (General  Order 
(No.  98),  dated  "  Head-Quarters,  Jhird  Division, 

*•  Camp  Taylor,  HuntsviUe,  April  16,  1862. 

"  Soldiers, — Your  march  upon  Bowling-green  won  the  thanks  and 
**  confidence  of  our  Commanding-Greneral.  With  engines  and  cars 
^'  captured  from  the  enemy,  our  advance  guard  precipitated  itself  upon 
"  Nashville.  It  was  now  made  your  duty  to  seize  and  destroy  the 
^^  Memphis  and  Charleston  Railway,  the  great  military  road  of  the 
*^  enemy.  With  a  supply  train  only  sufficiemt  to  feed  you  at  a  distance 
"  of  two  days*  march  from  your  dep6t,  you  undertook  the  herculean 
*^  task  of  rebuilding  twelve  hundred  feet  of  heavy  bridging,  which  by 
**  your  untiring  energy  was  accomplished  in  ten  days. 

"  Thus,  by  a  railway  of  your  own  construction,  your  depot  of  sup- 
"  plies  was  removed  from  Nashville  to  Shelb3'ville,  nearly  sixty  miles, 
"  in  the  direction  of  the  object  of  your  attack.  The  blow  now  became 
*^  practicable.  Marching  with  a  celerity  such  as  to  outstrip  any  mes- 
**  senger  who  might  have  attempted  to  announce  your  coming,  you 
**  fell  upon  HuntsviUe,  taking  your  enemy  completely  by  surprise,  and 
*^  capturing  not  only  his  great  military  road,  but  all  his  machine-shops, 
*^  engines,  and  rolling  stock. 

'<  Thus  providing  yourselves  with  ample  transportation,  you  have 
"  struck  blow  after  blow  with  a  rapidity  unparalleled.  Stevenson  fell, 
*<  sixty  miles  to  the  east  of  HuntsviUe.  Decatur  and  Tuscumbia  have 
**  been  in  like  manner  seized,  and  are  now  occupied.  In  three  days  you 
'^  have  extended  your  front  of  operations  more  than  one  hundred  and 
"  twenty  miles,  and  your  warning  gun  at  Tuscumbia  may  now  l)e 
"  heard  by  your  comrades  on  the  battle-field  made  glorious  by  their 
"  victory  before  Corinth. 

"  A  coDmiunication  of  these  facts  to  head-quarters  has  not  only  won 
"  the  thanks  of  our  Commanding-Generul,  but  those  of  the  Depart- 
"  ment  of  War,  which  I  announce  to  you  with  proud  satisfaction. 

"  Accept  the  thanks  of  your  Commander,  and  let  your  future  deeds 
"  demonstrate  that  you  can  surpass  yourselves.    By  order  of 

"  0.  M.  MrrcHEL, 
"  W.  P.  Prentice,  A.A.G."  "  Brigadier-Gcvicral,  Commanding.** 
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This  force  moved  from  Bowling-green  to  Nashville  and  Shelbyville, 
about  140  miles,  by  railway,  and  afterwards  marched  about  forty  miles 
to  Huntsville.  They  did  not  acquire  much  glory  in  marching  upon 
Bowling-green,  or  in  precipitating  themselves  upon  Nashville,  because 
those  places  had  previously  been  evacuated  by  the  enemy.  But  they 
performed  so  great  a  feat  in  construction,  by  building  1,200  feet  of 
heavy  bridging  in  ten  days,  that  I  must  leave  the  statement  to  the 
credibility  of  the  Brigadier-General.  They  captured  17  locomotives 
and  150  cars  at  Huntsville. 

I  need  not  further  refer  to  the  fighting  on  the  Mississippi,  except  in 
one  particular.  I  would  point  out  that  the  entrenched  position  of 
Vicksburg,  which  formed  the  principal  defence  of  the  Confederates 
upon  that  river,  and  which  was  so  long  and  so  gallantly  maintained 
by  them,  existed  as  a  military  post  in  consequence  of  the  communi- 
cation by  railway  which  it  possessed  with  the  country  east  and  south 
of  it.  Its  garrison  resisted  all  bombardments  and  assaults  by  sea 
and  land  as  long  as  that  means  of  communication  remained  open,  and 
only  fell  for  want  of  supplies  after  it  had  been  closed.  Without  that 
key  to  solve  the  problem,  it  would  not  be  possible  to  understand  the 
operations  which  led  to  its  capture.  The  Federal  General  Grant  ob- 
tained success  last  year,  not  by  a  direct  attack  upon  it,  but  by  march- 
ing from  Grand  Gulf,  20  miles  south  of  it,  to  Jackson,  50  miles  east 
of  it.  The  possession  of  the  latter  place — at  which  the  north  and  south 
railroad  from  Columbus  to  New  Orleans  joins  the  railroad  running 
eastward  from  Vicksburg  to  Selma — enabled  him  to  prevent  all 
approach  to  it,  to  cut  off  all  chance  of  supply,  and  thus  to  render  it 
untenable. 

The  general  lessons  which  may,  as  it  appears  to  me,  be  deduced 
from  what  is  at  present  known  on  the  subject,  are  that :  (1.)  Kail- 
ways  may,  when  available,  be  often  used  with  great  advantage  on  a 
theatre  of  war,  as  an  auxilliary  means  of  moving  troops,  and  as  a 
principal  means  of  supplying  them.  (2.)  Railways  are  more  quickly 
and  easily  destroyed  and  more  readily  repaired  (in  a  temporary  man- 
ner) when  the  necessary  materials  are  at  hand  than  common  roads. 
(3.)  A  single  line  of  railway,  in  good  order,  and  furnished  with  a  pro- 
per proportion  of  sidings,  crossing-places,  and  rolling  stock,  is  suffi- 
cient for  the  ordinary  supply  of  any  army  in  the  field.  (4.)  Railways 
constructed  with  a  view  to  strategical  purposes,  and  hitondod  for  the 
conveyance  of  troops,  should  be  laid  with  a  double  line  of  rails.  (5.) 
A  commander  should  in  no  case  rely  altogether  upon  a  railway  for  com- 
mimication  with  his  base  of  operations  in  a  hostile  country,  and  should 
not  rely  too  much  upon  a  long  line  of  railway,  subject  to  attack  from  an 
enemy,  in  any  countrj\  (6.)  Railways  may  be  employed  to  much 
greater  advantage  in  defensive  than  in  offensive  warfare.  (7.)  Kail- 
way  junctions  will  often  become  strategical  positions  of  the  grcatost 
importance.  It  is  further  plain,  that  as  railways  increase  in  iininher, 
and  come  into  common  use  in  military  operations,  so  it  will  bccoino 
more  desirable  that  every  soldier  in  an  army  should  bo  able  t(^  assist 
in  destroying  or  repairing  them.     I  have  had  occasion  to  point  out  in 
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previous  lectures*  that  the  use  of  the  spade  in  warfare  will  necessarily 
increase  with  the  common  employment  of,  and  with  a  growing*  profi- 
ciency in  the  use  of,  rifled  weapons ;  and  I  would  now  add  that  the 
use  of  railways  in  war  will  render  it  still  more  desirable  that  eveiy 
soldier  should  be  trained  to  be  more  or  less  of  an  engineer. 

The  best  mode  of  imparting  such  training  to  British  soldiers  will 
be — not  merely  by  putting  them  through  an  appropriate  course  of 
instruction — but  by  also  employing  them,  or  allowing  them  to  work 
under  proper  restrictions,  at  trades  and  on  works  of  pubhc  utihty. 

The  day  has  gone  by  when  a  soldier's  efficiency  was  supposed  to 
depend  more  on  the  stiffness  of  his  stock  than  upon  his  power  to  hit 
an  enemy.  A  well  trained,  or  an  educated  man,  is  not  now  considered 
likely  to  make  a  worse  soldier  than  an  ignorant  boor.  A  commence- 
ment has  been  made  under  our  enlightened  Commander-in-chief 
with  great  success  at  Portland  and  Dover,  in  employinc:  British 
soldiers,  as  those  of  other  nations  are  employed,  upon  public  works, 
and  T  hope  that  we  may  see  that  system  very  much  extended. 
The  soldier  will  become  a  more  useful  member  of  society,  will  be 
,  enabled  to  increase  his  means  of  subsistence,  and  will  be  materially 
raised  in  the  social  scale.  Drill,  discipline,  and  shooting,  which 
are  the  first  considerations  in  a  military  point  of  view,  will  not 
be  less  well  learnt,  or  less  remembered ;  temptations  to  strong  drink 
and  vicious  habits,  which  arc  the  result  of  a  want  of  sufficient  occupa- 
tion, will  in  a  great  measure  be  removed ;  practice  in  actual  work  at 
home  will  make  him  more  active,  more  handy,  and  more  ready  to 
perform  anv  duties  that  may  be  required  of  him  abroad  or  in  the  field ; 
and  he  will  be  better  able  to  provide  for  himself,  and  less  dependent 
upon  others,  when  his  term  of  miUtary  service  is  completed. 

•  n^  Iccturea  on  "  The  Rifle  and  the  Snade,"  lat  April,  1869 ;  and  "  the  Eflcot 
of  the  Modern  Rifle  upon  Siege  Operations,  16th  April,  1858,  at  the  Rojal  United 
Seirice  Institution. 


; 


NAVAL  AND  MILITARY  WORKS. 


SoYAL  Warrants,  Circulars,  General  Orders,  issued  by  War  Office  and 
Hone  Guards,  AtiguBt  1856  to  July  1864,  by  Breyet-Major  J.  M.  Bumatyne. 

Suggestions  for  Improving  the  Law  and  Practice  of  Courts  Martial, 

bj  Captain  L'A.  Hale,  R.E.     U,6d. 

B£COBDS  of  the  44th  Segiment. 

LxDiEU.  Traits  ^lementairo  des  appareils  k  vapeur  de  navigation, 
i^di^  pour  la  partie  pratique  par  les  p^remiers  mattnt  meoanioiflns  de  la 
mannc  imp^riale.    Tomes  1  et  2,  ayec  atlas.    21. 

CHEsmsL.    Dictionnaire  des  armees  de  terre  et  de  mer,  biblioth^ue  da 

soldat  et  du  marin.     2  yols.  royal  8ro.     1/.  5#. 

Beatjge.    Cours  d'administration  militairo  ^  T  usage  des  officieni  des 

corps  do  Tiufunterie.    16mo.    6#. 

BoTJBSOK.  Besultats  des  experiences  execut^es  a  West-Point  avec  dei 
bouches  k  feu  de  gros  calibres  pendant  les  ann^es  1852  k  1855.  8yo.  with 
plates.    6s. 

Bbialkoxt.     Etude  sur  la  defense  des  etats  et  but  la  fortification. 

3  yols.  8yo.,  and  atlas  in  folio.     3/.  los, 

Btj^.  Ordonnance  sur  Texercice  et  les  ^volutious  de  la  cavallrie  du 
5  Dccembre,  1829,  appropriee  k  chaque  armc.    8  yols.  18ino.    6s. 

Catalli.  M^moire  sur  la  theorie  de  la  resistance  statique  et 
djnamiaue  des  solidcs,  surtout  aux  impulsions  comme  oclles  du  tir  d^s  canons* 
4to.,  witn  plates.     10s. 

CovF^BEKCEs  sur  Ics  inancpuvres  d'infanterie  Prussienne,  Autrichienne, 
Swedoise,  Beige,  Espagnole,  Piemontaise,  Anglaise,  Busse.    Par.  £.  T.  8yo.  Zs. 

ToDLEBEN  (General  E.  de).    Defense  de  Sebastopol.     Volume  I  in 
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Friday,  May  27tli,  1864. 

His  Grace  THE  DUKE  OP  SOMERSET,   K.G.,    V'mt  Loixl  of  the 

Admiralty,  in  the  Chair. 


SOME  NEW  POINTS  IN  THE  HISTORY  AND  APPLICATION 

OF  GUN-COTTON. 

By  F.  A.  Abel,  Esq.,  F.R.S.,  (lieiuist  to  the  Wlar  Department,  lt(»yul 

ArBeiial,  Woohvich. 

Mr.  Abel  :  About  thidy  yearn  ago  two  Kubstances  were  disajvercd 
ill  France,  iwssesHiug  new  and  curious  proiierties.  These  substances, 
though  they  have  never  receiv(»d  any  important  application,  are  in- 
teresting:, iniismuch  as  th(»y  are  tlie  jjrocursors  of  gim-cott<m,  and 
furnished  the  germ  of  the  discover^'  of  that  material. 

In  1832  a  French  chemist,  Bnicoiuiet,  made  the  discover^'  tliat,  by 
lissolvhig  common  starch  in  nitnc  Jicid  (or  aqua  JhvtU\  keeping  the 
iuixture  cold,  and  then  abiding  water,  he  agiiin  separatt^il  what 
appeared  to  be  the  starch  from  the  sohition.  But  this  sul»stance 
was  foimd  to  liavo  un<lergone  a  curious  changj,'.  Instead  of  burning, 
as  it  ordinarily  does,  slowly,  with  a  steady  iianie,  and  leaving  a  carlxm- 
sM'cous  residue,  it  had  iKvomi*  to  a  c^uisidiirable  ext(»nt  exj>losiv(? ;  that 
is  t4)  say,  it  burned  rapidly  upon  -the  a]>pliration  of  flame,  and  much 
mon»  brilliantly  than  when  in  its  original  condition,  leaving  little, 
if  any,  residue.  A  few  years  aftenvards,  another  French  chemist, 
Pelouz(»,  now  Master  of  the  Mint  in  France,  found  that  if  he  immersed 
<*ommoii  unsized  pa|)er,  or  ordinary  cotton-  or  linen- fabrics,  in  nitric 
acid,  also  keeping  tlie  latter  jKTfectly  cool,  this  treatment  imparted  to 
those  subfltances  highly  hifiammable  and  ahnost  explosive  properties, 
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though  ill  their  uppciiraiice  they  were  little,  if  at  all,  changed.  A 
pieee  of  paper  operated  upon  in  this  way  burnw  with  almost  explosive 
violcnee ;  a  piece  of  calico  bums  as  though  it  wer(^  saturated  with 
some  pne  of.  our  luost  powerful  oxidising*  mate  rials,  tjuck  as  chlorate 
of  potaBh. 

The  substanoo  obtained  from  starch  was  called  Xf/lo'idin,  that  fur- 
nished by  linen  or  cotton  was  named  Puroxilln,  The  latter,  prepared 
as  just  described,  was  obtained  hi  an  impure  form ;  and  it  was  uot  until 
1846  that  this  substance  was  found  by  Seiionbein  to  be  produced 
in  a  much  purer  state  by  pouring  cold  nitric  acid,  or  a  cold  mixture  of 
nitric  and  sulphmic  acids,  upon  ordinaiy  carded  cotton  wooL  The 
cotton  wool  appeared  to  undergo  no  change  whatever ;  it  still  retained 
its  ordinaiy  form  and  appeai-aucc,  feeUng"  perhaps  a  little  more  crisp 
and  harsh  after  the  treatment.  But  it  was  converted  into  a  powerful 
explosive  substance,  which  Schonbein  first  described  under  the  name 
of  gun-cotton ;  a  substance  burning  without  smoke  and  without  leaving 
any  appreciable  residue,  and  endowed  with  much  higher  explosive 
poAver  than  ordhiary  gunpowder. 

Such  a  discovery  as  tiiis  naturally  excited  very  considerable  interest, 
particularly  amonf^  military  authorities ;  and  experiments  were  at  once 
set  afloat,  not  only  in  Gennany,  but  in  France  and  in  this  comitry ; 
experiments  of  very  considerable  interest  and,  some  of  them,  carried 
out  upon  an  extensive  scale,  for  the  purpose  of  determining"  the  proj^er- 
ties  of  this  new  explosive  material. 

In  France,  a  factory  was  established ;  a  considerable  quantity  of 
the  material  was  prepared,  and  several  of  the  most  eminent  niihtarj' 
authorities,  Piobert,  Morin  and  others,  carried  on  a  series  of  most 
interesting  experiments,  the  object  of  which  was  a  strict  comparison 
of  gun-cotton  with  gunpowder.  T'jifortunately,  these  investigations, 
which  were  yielding  vc^ry  imjjortant  ])ractieal  results,  and  which  pro- 
mised before  long  to  show  clearly  and  definitely  what  was  the  value 
of  this  new  material,  were  soon  put  a  stoj)  to  by  most  lamentable 
accidents,  which  occurred,  on  two  or  threi;  occasions,  at  or  near  the 
manufactory  where  this  substance  was  being  produced.  JVlagazines 
containing  g-un-cottim,  near  which,  it  was  stated,  ])ersons  had  not 
been  for  several  days  or  we(»ks,  exploded  with  veiy  <lisastrons  results  ; 
in  short,  the  material  was  sooji  In^lieved  to  be  so  utterly  dangerous 
that  no  possible  confidence  could  be  placed  in  it. 

In  England,  exjx'riments,  in  the  first  instance  of  a  scientific  cha- 
racter, and  afterwards  of  a  practical  nature,  were  instituted  by  chemists, 
gunpo wder- manufacturers,  art illeiy  and  other  officers.  Messrs.  Hall, 
at  Faversham,  jnepared  the  substance  in  considerable  (piantities ;  but 
not  very  long  after  their  factory  was  established,  a  very  lamentable 
explosion  occurred  there  also.  Large  (piantities  of  tin*  mattMial  were 
ignited,  it  was  believed  (and  is  still,  by  the  Messrs.  Hall  themselves), 
by  the  sj>ontan(»ons  combustion  of  the  material,  in  cons(Mpience 
of  some  clK^mical  change  which  it  had  undergorie,  and  several  lives 
were  sacrificed  by  this  calamity.  This,  of  course,  put  a  stop  to 
th(i  preparation  of  gun-cotton  in  this  country,  and  since  that 
period   it   has  only   occasionally  received  the  attention  of  English 
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ehciiiists,  who  havo  ondeavourod  to  cxaniiue  the  HiibKtanco  inoro 
tlioroughly.  One  of  them  esi^'cially,  Mr.  Hadow,  has  thrown  more 
lip^ht  on  the  nature  of  the  substance  than  had  previously  been  obtained 
by  experiments  hi  other  count ri(»s. 

In  Germany,  after  a  veiy  short  series  of  exi>eriments,  instituted 
immediately  upon  Schcinbein's  discov(»ry,  the  material  was  pronounced 
to  be  alto)[»ether  inapplicable  to  military  pnri)oses,  by  a  committee 
appointed  by  the  (ierman  Confederation.  But,  upon  this  committee 
there  was  an  Austrian  officer,  Baron  von  Lenk,  who  considered  the 
substance  to  possess  certain  valuable  pro])erties  which  rendered  it 
worthy  of  further  investigation.  He  continued  to  devote  his  attention 
to  the  subject,  as  is  w^ell  known  to  many  whom  I  am  addresshi^,  with 
varied  success.  At  one  time  the  material,  which  was  again  investi- 
gated by  a  committee  apiKunted  by  the  Austrian  Government  in  1852, 
was  introduced  to  some  considerable  extent  into  the  Austrian  service ; 
and  experinunits  were  carried  out  on  its  application  to  artillerj",  mining, 
and  other  purposes.  Then  some  accidents  occuiTed,  or  some  discoveries 
imfavoiu'able  to  its  use  were  made,  and  it  was  discarded  for  a  time. 
This  varied  success  has  continued  almost  up  to  the  present  tune.  A 
nuinufacturing  establishment  near  Vienna  was  an-anged,  in  1852,  for 
the  preparation  of  the  material  on  a  large  scale,  and  it  is  still  produced 
there,  I  believe,  abundantly,  according  to  the  improved  system  of 
manufacture,  which  is  the  result  of  Baron  von  Lenk's  persevering 
labours.  It  is  said  that  th(^  material  is  us(»d  at  the  present  time  to  some 
extent  in  the  Austrian  sc^rvice,  and  that,  after  recent  careful  investiga- 
ti(m,  it  is  again  likely  to  be  a(loj)ted  as  a  substitute  for  guni)Owder  for 
many  military  and  industrial  pur|M>s(\s. 

About  two  yeai*s  ago,  the  Austrian  Government  communicated 
confidentially  to  the  Government  <»f  this  country  the  general 
nature  and  preparation  of  gun-cotton,  whereupon  I  was  entiiisted 
with  the  investigation  of  the  manufacture  of  the  material,  and  with 
the  histituti(m  of  suc^h  exj)eriments  as  might  sugg(»st  themselves  to 
me,  for  the  i)urp)se  of  determining,  in  the  first  instance,  whether  it 
was  really  a  safe  material  to  oi)C»ratc  with.  In  the  course  of  flic 
autumn  in  the  same  vear,  (jcneral  Sabine,  the  president  of  the  Roval 
Society,  bnjught  before  the  notice  of  the  British  Association  the  pro- 
gress which  a])peared  to  have  been  made  in  the  manufacture  and 
apj)Ucation  of  gun-cotton  by  the  Austrians;  and  a  conmiittee  was 
appointed,  consisting  of  chemists  and  engineers,  for  the  purpose  of 
investigating  the  subject.  This  committee  i)lac(Hl  itself  in  communi- 
cation with  the  Government  of  this  country,  and  also  with  General 
Ton  Lenk,  whom  they  invited  over  to  meet  them,  and  who  was 
authorised  by  the  Austrian  (Government  to  communicate  to  them  full 
details  with  regard  to  the  manufacture  and  the  general  effects  and 
])roi>erties  of  the  mat(jrial.  A  ]»reliminary  report  was  presented  by 
the  Britisli  Association  Committee  at  the  general  meeting  last  year, 
and  the  Council  afterwards  submitted  to  tln^  Secretary  of  State  for 
War  a  recommendation  that  a  Royal  Commission  should  be  appointed 
to  investigate  the  subject  in  all  its  bearings.  Eventually,  a  special 
committee  was  appointed  by  the  Government,  consiBting — partly  of 
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sciciitHic  men,  niciiibci's  of  the  British  Association  aiui  l\»lIows  of  tlic 
Itoyul  Society,  and  partly  of  military  and  uaval  nujii  of  cniiiicncc,  to 
whom  has  been  cntnisted  the  examination  into  the  manufactoiy  of 
gun-cotton,  into  the  pennancnce  and  general  properties  of  the  material, 
and  into  the  possibiUty  of  applying  it  in  tlie  various  directions  in  which 
gunpowder  is  used  for  military,  naval,  and  uidustrial  pm-poses. 

This,  then,  is  an  outline  of  the  histoiy  of  the-auaterial  up  to  the 
present  period.  Although  the  investigation  of  the  subject  in  this 
coiuitry  has  only  just  been  commenced,  certain  important  and  new 
results  have  already  been  anived  at,  which  throw  considerable  light 
upon  the  nature  of  the  material,  and  also  upon  tlie  uses  to  which  it 
may  be  applied. 

I  shall  now  have  the  pleasure  of  giving  you  as  comiected  an  account 
as  I  can  of  the  proi^rties  of  gini-cot;ton,  as  far  as  we  are  at  present  ac- 
(piahited  with  them.  If  you  will  allow  me,  I  will  fii-st,  without  g'oing  into 
the  chemistiy  of  the  matter,  yet  without  altogether  avoiding  it,  endea- 
vour to  make  clear  what  gun-cotton  really  is.  When  we  act  upon  sncli 
a  substance  as  cott(m-wool  with  nitric  acid,  which  contains  stored  in 
it  a  large  (piantity  of  oxygen  combined  with  the  elements  nitrogen 
and  hydrogen,  we  bring  the  chemical  activity  of  the  nitric  acid  to  bear 
U[x)n  certahi  constituent-])articles  of  the  cotton-wool.  If  I  represent 
by  tliis  painted  block  an  atom  of  cotton  wool,  «ind  by  this  block  a 
certain  quantity  of  nitric  acid,  I  shall  be  able  in  a  simple  manner  t" 
render  aj^parent  the  change  which  the  former  undergoes.  AVe  have 
here  cotton  wool,  composed  of  carbon,  hydrogen,  and  oxygen ;  and 
here  we  have  nitric  acid,  which,  I  say,  contains  a  large  quantity  of 
oxygen,  together  with  nitrogen  and  hydrogen.  Now,  when  the^c 
substances  are  mixed  together,  the  mixture  being  kept  at  a  mode- 
rately low  temperature,  a  certain  portion  of  the  cotton-wool  is  assailiHl 
by  the  nitric  acid.  The  hydrogen,  which  is  more  easily  oxi(Usabie 
than  the  carbon  in  the  cotton,  is  attacked  by  the  nitric  acid  ;  a  }M>rtiou 
of  it  is  removed  from  the  little  group  of  elementary  atoms  which  fonii 
i\u)  cotton  wool;  and,  as  it  is  removed,  a  iKjrtion  of  the  elements  of 
the  nitric  acid  (forming  tiie  group  known  as  peroxide  of  nitrogcMi)  enters 
into  its  place;  the  hydrogen  that  is  thrown  out  or  abstracted  from  the 
cotton  is  converted  into  water.  We  can  go  jji  in  this  way  acting 
successively  upon  different  atoms  of  the  hydrogen  contained  in  the 
eott.)n-wool ;  al)stracting  a  second  atom,  f(»r  example,  converting  it 
into  water,  and  introducing  into  its  phice  a  second  molecule  of  the 
[)eroxide  of  nitrogen.  By  the  substitution  of  the  hitter  for  hydn>gen 
in  the  cotton,  in  this  manner,  we  convert  tiiat  sn])st4ince  into  an 
(^xplosive  body ;  because  wo  hitroduce  a  much  larger  pro[)orli(»n  of 
oxygen  into  the  cott(Ui-wool  than  it  originally  contahied;  and  this 
oxygen  is  ready  at  any  moment,  if  aided  by  an  elevation  of  tempera- 
tun*,  or  by  other  accelerating  causes,  to  act  up'jii  the  carbon  and 
hydrogen,  and  convert  them  into  gases  and  vajjour,  with  almost 
instantaneous  rapi(hty.  In  this  way  ordinary  cotton  may  be  eon- 
verted  into  (^xplosiv(j  substances,  which  vary  in  their  compositioii 
and  clmracters  according  to  the  nimiber  of  atouis  of  hydrogen  wliicli 
have  been  acted  upon.     Thus,  the  substance  obtained  by  the  removal 
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of  tlio  lowest  proportion  of  hydrogen  is  the  least  explosive,  and  has 
the  same  comi)osition  as  the  material  which  I  described  as  hoingi; 
obtained  from  starch;  while,  by  ex|X)8ingthe  cotton  to  the  action  of  a 
lar;j;*er  proportion  of  nitric  acid,  we  obtain  the  most  explosive  product, 
the  substance  commonly  known  as  gun-cotton,  which  has  some 
puzzling  names  given  to  it  by  chemists.  It  is  called  trinitrocellulose ; 
it  is  also  called  j»yroxiUn.  Trinitrocellulose  is  the  chemical  tenn  which 
accui-ately  descril^es  its  comjx^sition,  but  "gun-cotton**  'N\ill  answer 
our  purpose.  We  see,  therefore,  that  tliis  substance  is  produced  bv 
abstracting  a  certain  pro|)ortion  of  hydrogen  from  the  cotton-wool, 
and  introducing  |)eroxidc  of  nitrogen  in  it«  ])lace. 

Intermediate?  lietween  the  most  and  least  explosive  iKKiies  obtained 
from  cotton,  two  other  substances  of  analogous  nature  may  be  pnxluced 
by  employing  ilifferent  pro|M)rti(»ns  of  nitric  acid.  These  substances 
are  less  explosive  than  gun-cotton,  but  moi*e  so  than  the  starcii  com- 
|)ound,  or  th(»  (•orres[>onding  pr(»duct  from  cotton.  They  dissolve 
in  a  mixture  of  ether  and  spirit,  and  i>roducc  that  well-known  substances 
collodion,  which  is  of  givat  im|)ortance  to  iihotographens,  electricians, 
and  medical  men.  I  need  hardly  remind  you  that  this  collodion,  has 
iHjicn  one  of  the  most  important  agents  in  the  development  of  photo- 
graphy. Here  we  have  portions  of  cotton-wool  which  have  been 
treated  with  different  proportions  of  nitric  acid.  I  am  not  able  to 
distinguish  between  them,  as  they  are  identical  in  aj>pcarance,  but 
the  manner  in  which  these  substances  bum  will  directly  indicate 
which  has  been  acted  upcm  by  tlie  largest  prf)portion  of  nitric  acicL 
One  is  evidently  the  tnie  gun-cotton ;  the  other  is  the  less  explosive 
substance  which  furnishes  collodion.  We  can,  moreover,  easily  distin- 
guish between  the  two  by  adding  to  each  a  small  tjuantity  of  the  mixed 
solvents  used  for  preparing  collodion.  The  gun-cotton  beconujs  some- 
what condensed  by  being  soaked  in  that  liijuid,  but  the  least  explosive 
prothict  is  almost  immediatel}'  dissolved. 

According  to  Schiinbein's  original  j)rescription,  the  cotton  was  to  be 
saturated  with  a  mixture  of  one  part  of  nitric  acid  (of  specific  giiivity 
1*5)  and  three  parts  of  sulphuric  acid,  (s|K»cific  gravity  l'd5)  and 
allowed  to  stand  for  one  hour.  In  operating  ujx>n  a  small  scale.  x\w 
treatment  of  cotton  with  the  acid  for  that  ix?riod  is  quite  sufficient  tc 
effect  its  complete  conversion  into  the  most  explosive  product,  pyroxilin, 
or  trinitrocellulose.  There  is  a  small  specimen  of  gun-cotton  which  I 
prepared  strictly  according  to  Schonbeui's  directions,  soon  after  they 
were  published  in  184G.  It  is  unquestionably  pure  gun-cotton  or 
trinitrocellulose,  and  has  undergone  not  the  slightest  change.  But 
when  the  quantity  of  cotton  treatod  at  one  time  is  considerable, 
<»8jXK5ially  if  it  be  not  very  loose  and  open,  its  complete  conversion  into 
pyroxilin  is  not  effected  with  certainty,  uidess  it  l)e  allowed  to  remain 
in  the  acids  for  several  hours.  This  accounts  in  great  measm-e  for  the 
want  of  unif(»nnity  obsei*ved  in  the  comj)osition  of  gun-cotton,  and  its 
effects  as  an  exph)sive,  in  the  earlier  experiments  histituted;  and  it  is, 
moreover,  very  possible*  that  tiie  want  of  stability,  and  roiis('i|uenlly 
even  some  of  the  accidents  which  it  was  c«>iisi(l'Ted  could  only  lx» 
ascribed  to  the  spontanecms  igniiion  of  tin*  uiiiteriai,  mi>:]it  iiave  been 
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due  to  tho  comparatively  unstable  cliaracter  of  the  lower  products  of 
substitution,  some  of  which  existed  in  the  imperfectly  prepared  gun- 
cotton. 

The  system  of  manufacture  of  gun-cotton  elaborated  by  General 
von  Lenic  is  foimded  upon  that  described  by  Schonbein ;  the  improve- 
ment which  the  former  has  adopted  all  contribute  importantly  to  the 
production  of  a  thoroughly  uniform  and  pure  gun-cotton  ;  there  is  only 
one  step  in  his  process  which  is  certainly  not  essential,  and  about  tbe 
possible  utility  of  which  chemical  authorities  arc  decidedly  at  variance 
with  General  von  Lenk. 

The  following  is  an  outline  of  tho  process  of  manufacture  of  gun- 
cotton  as  practised  by  Lenk.  The  cotton,  in  tlio  form  of  louHeyam  of 
different  sizes,  made  up  into  hanks,  is  purified  from  certain  foreign 
vegetable  substances,  by  treatment  for  a  brief  }wriod  with  a  weak 
solution  of  potashes,  and  subsequent  washuig.  It  is  then  suspended 
in  a  well-ventilated  hot-air  chamber  until  all  moisture  has  been 
expelled,  when  it  is  transferred  to  air-tight  boxes  or  jare,  and  at  once 
removed  tx)  the  dipping  tank,  or  vessel  where  its  saturation  with  the 
mixed  sulphuric  and  nitric  acids  is  effected.  The  acids,  of  the  6j>ecific 
gravity  prescribed  by  Schonbein,  are  very  ultimately  mixed  in  a  suit- 
able apparatus,  in  the  proportions  originall^'^  indicated  by  that  chemist 
I.e.,  three  parts  by  weight  (»f  sulphuric  acid  to  one  of  nitric  acid 
1  should  explain  that  sulphuric  acid  is  not  used  for  the  purj)ose  of 
exerting  any  chemical  action  ujx>n  the  cotton,  but  merely  for  promoting: 
the  action  of  the  nitric  acid.  Strong  sulphuric  acid  or  oil  of  vitriol 
has  a  remarkable  tendency  to  combine  with  water,  and  this  ju-c)]>erty 
is  usefully  applied  in  the  manufacture  of  gun-cotton,  for  the  purjx>s<' 
of  abstracting  water,  which  the  nitric  acid  contains,  and  thus  reiiderin;,' 
the  latter  more  concentrated,  and  also  for  pre  venting  the*  water,  Mhiclu 
as  you  know,  is  produced  in  the  chemical  change,  from  intorferin^r 
witii  the  action  of  tho  nitric  acid  u}>on  the  cotton. 

The  mixture  of  acids  is  always  prepared  some  time  before  it  is  re- 
quired, in  order  that  it  may  become  i>erfectly  cool.  The  throughly  dry 
cotton  is  immersed  hi  a  bath  of  the  mixed  adds,  one  skein  at  n  time,  and 
stirred  about  for  a  few  mhiutes  until  it  has  beeoin(»  thoroughly  saturated 
with  the  acids  ;  it  is  then  transferred  to  a  shelf  in  this  dipping- trough, 
where  it  is  allowed  U>  drain,  and  slightly  jn-ossed,  to  remove  iiuy  largr 
excess  of  acid ;  and  is  afterwards  ])lae(Ml  in  an  earthenware  jar,  ]>ro- 
vided  with  a  tightly  fitting  lid,  which  receives  six  or  ei;xht  skeins, 
weighing  from  two  to  four  cmnces  each.  Tho  cotton  is  tightly  pressoil 
down  in  the  jar,  and  if  there  l>o  not  sufiieient  acid  ]>resenl  just  to 
cover  the  mass,  a  little  more  is  added;  the  i»roportion  of  acid  to  be 
left  in  contact  with  the  eot ton  l)eing  about  lOJ  jxnmds  to  one;  ])ound 
of  the  latter.  Th(»  charged  jars  are  set  aside  for  48  hours  in  a  cool 
place,  where,  moreover,  they  are  kej)t  surrounded  by  water  to  prevent 
the  occurrence  of  any  elevation  of  temperature,  and  conse«{ii<'ni  <!(»- 
structive  action  of  the  acids  ujX)n  the  gun-cotton.  The  same  precau- 
tion is  also  taken  with  the  dipping-trough,  as  considerable  heat  is 
generated  during  the  first  saturation  of  the  eotton  with  the  acids. 
At  the  expiration  of  48  hours,  the  gun-cott<m  is  transferred  from  the 
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jars  to  a  centrifugal  machine,  by  the  aid  of  which  the  cxcees  of  acid 
is  removed  as  perfectly  as  is  possible  by  mechanical  means,  the  gun- 
cotton  being  afterwanls  only  slightly  moist  to  the  touch.  The  skeins 
are  then  innnc^rsed  singly  in  water,  an<l  moved  about  brisklyy  ho  as 
to  becoiiK?  completely  saturated  with  it  as  quickly  as  possible.  This 
result  is  best  acc<unplished  by  plunghig  the  skeins  under  a  fall  of 
water,  so  tliat  they  become  at  once  thoroughly  drenched.  If  they 
were  simply  thrown  into  water  juid  allowed  to  remain  at  rest,  the  heat 
produced  by  the  union  of  a  jKirtion  of  the  free  aci<l8  with  a  little  water 
would  be  so  great  iis  to  <*stabli8h  at  once  a  destnictiv^.  action  upon 
the  gun-cott(Ui  by  the  acid  ])r(»sent.  Th(;  washing  of  the  separate 
«keins  is  contuiued  until  no  acidity  can  be  detected  in  them  by  the 
tostii ;  they  are  then  arranged  in  frames  or  crates  and  ijjimei*sed  in  a 
rapid  stream  of  water,  when*  they  n^main  imdisturbed  for  Uvo  or 
thn'e  w(»eks.  Tiiey  are  iifterwards  wiished  by  hand,  to  free  them  from 
mechanical  impm'ities  derived  from  the  stream,  and  are  immersed  for 
u  short  time  in  a  dilute  boiling  solution  of  |)otashe8.  After  this  treat-* 
niont  they  are  returned  to  the  stream,  wht^re  they  again  remain  for 
several  days.  l-|K>n  their  removal  they  are  once  moi*e  washed  by 
hand,  with  soap  if  necessary  ;  the  pure  gun-cotton  then  only  requires 
drying  to  render  it  ready  for  use.  A  supplementary  process  is,  how- 
ever, adopted  by  General  von  Leuk,  about  the  possible  advantage  or 
use  of  which  his  opinion  is  not  shared  by  others,  as  already  stated. 
This  treatment  consists  in  immersing  the  air-dried  gun-cotton  in  a 
iniHleratcly  strong  hot  solution  of  soluble  glass  (silicate  (»f  potassa  or 
Hoda),  for  a  sufficient  period  to  allow  it  to  become  completely  impreg- 
iiatiHl;  removing  the  excess  of  liquid  by  means  of  the  centrifugal 
machine  ;  thoroughly  drying  the  gun  cotton,  thus  *'  silicated,"  and 
linally  washing  it  once  more  for  some  time,  until  all  alkali  is  abstracted. 
I^uk  considers  that,  by  this  treatment,  some  silica  becomes  deposited 
within  the  fibre  of  th(»  gun-cotton,  which,  on  the  one  hand,  assists  in 
moderating  the  rapidity  with  which  the  material  burns,  and,  on  the 
other  hand,  (jxercises  (in  some  not  ver>' evid<»nt  manner)  a  j)reservative 
effect  upon  tlu;  gun-cott(»n,  rend(?rijig  it  less  prone  to  undergo  even 
Hlight  changes,  by  keeping.  The  mineral  matter  contained  in  pure 
fi^iiu-cotton  which  has  not  been  submitted  to  this  particular  treatment 
amounts  to  about  one  |j(jr  cent.  Tbe  proportion  found  in  s|K«cimens 
which  have  In^en  *"  silicated  "  in  Austria  and  in  this  country,  according 
to  Leak's  directions,  varies  between  l'.')  and  2  j)er  cent.  It  is  difficult 
t»>  understand  how  the  addition  of  «»iie  per  cent,  to  the  mineral  matter, 
in  the  form  chieliy  of  silicates  of  lime  and  magnesia  (the  bases  being 
derived  from  the  water  used  in  the  linal  washing),  which  are  deinwited 
u|jon  and  between  the  fibres  in  a  pulverulent  form,  can  nitluence,  to 
any  material  extent,  either  the  rate  of  combustion  or  the  keeping 
»jualities  of  the  product  obtained  by  Lenk's  system  of  manufacture. 

The  gun-cotton,  when  thus  prepared,  is  carefully  dried  and  stored 
in  well  vtiutilated  rooms,  heated  to  about  80*"'  Fahrenheit.  This  is 
the  only  <4K*ration  where  then?  is  any  possibihty  of  danger.  The 
manufacrturo  of  this  material  j)<»ssesses  m(»st  im|M)rtant  advantages 
i>v<'r  that  of  gmipowdor.     In  the  manufacture  of  the  latter,  the  o|H'ra- 
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tioiis  arc  all  of  a  dangei'ous  character,  from  the  nionient  tho  matcmls 
are  mixed  up  to  the  final  dryhig  process ;  while  this  is  the  case  with 
gunpowder,  the  processes  to  which  cotton-wool  is  submitted  for  con- 
version into  pure  gun-cotton  are  all  harmless  ;  and  it  .is  only  when  it 
reaches  the  drying  process  that  any  risk  of  accident  can  occur.  But 
if  this  drying  process  ha  conducted  with  care,  the  teinpenitnrc  of  the 
room  being  carefully  regulated,  there  is  really  no  actual  danger, 
even  in  this  oi)ei*ation.  It  merely  requires  attention  to  the  precau- 
tions ordinarily  used  in  the  manufacture  of  gunpowder,  such  as  the  ex- 
clusion of  possible  soiu'ces  of  fire,  to  ensure  the  safety  of  tho  drying 
process. 

The  question  of  the  ix3rmanence  and  keeping  jn-operties  of  the  pure 
gun-cotton,  and,  therefore,  of  its  safety  as  a  material  to  be  preserved 
in  store,  or  used  in  military  or  naval  service,  is  still  cnvelopcjd  in  lui- 
certainty.  We  know  that  gun-cotton  may  be  preserved  for  a  great 
length  of  time  without  undergoing  any  change.  The  small  8]x)cimen, 
'])rei)ared  in  1846,  which  I  just  now  showed  you,  is  one  example  of  the 
possibility  of  keeping  gun-cotton  without  change.  That  sample  was 
kept  in  a  box,  generally  closed,  and  but  rarely  <?xpo8ed  to  light.  But 
here  is  another  six;cimen,  which  I  did  not  prepare  myself,  but  which  was 
given  to  me  two  or  three  years  ago  as  a  specimen  of  very  carefully 
])repared  gun-cotton.  I  should  rather  say,  this  was  a  specimen  of  gun- 
cotton,  for  the  only  evidence  we  have  of  the  existence  of  that  materijd 
is  the  presence,  in  the  bottle,  of  certain  products  which  cheinistn 
know  to  be  formed  during  tho  siwntaneous  change  which  imperfectly 
prepared  gim -cotton  will  undergo.  Here,  again,  are  specimens,  jwe- 
l»ared  hi  1S47,  by  ^Iessi*s.  Hall,  about  the  tune  they  had  that  lament- 
able exi)losion  at  their  works.  A  (juantity  of  gun-cotton  existed  hi 
ston*,  and  tiiey,  anxious  to  get  rid  of  this  dangerous  material,  iit  once 
buried  the  whole  quantity  in  a  hole  dug  in  the  ground;  and  there  it 
has  been  ever  since.  They  were  kind  enough  to  have  a  sniall  quantity 
dug  up  for  me  a  short  time  ng(»,  and  this  is  a  specimen  of  the  niat(»ri;d. 
It  api^ears  to  have  undergone  no  chemical  change  whatever,  having 
been  preserved  in  a  wet  or  thoroughly  dajnp  condition  for  about  17 
years.  Though  not  the  most  explosives  form  of  gun-cotton,  and 
therefore  possibly  a  comparatively  unstable  material,  yet,  buried  in  this 
way,  it  has  kept  perfectly  well.  Upon  examining  it  by  means  of  test- 
pajKM's,  and  soon  after  its  disinterment,  I  found  that  there  was  no  trace 
of  free  acid  in  it.  But  as  soon  as  1  exi)osed  a  i>ortion  of  it  to  lights  or 
very  shortly  afterwards,  it  iK'gan  to  exert  an  action  ui)on  test-paper. 
This  gun-cotton,  which  has  been  so  permanent  in  its  character  for  a 
number  of  yeai*s,  begins  therefore  to  change^  as  soon  as  it  is  exjjosed 
to  the  hght,  and  this  change  is  nuich  accelerated  by  the  action  of  heat.. 
It  is  found  to  take  place,  not  only  in  this  ])articular  gun-cotton, 
which  has  been  imperfectly  prepared,  but  also  in  the  inaterial  jno- 
duced  strictly  according  to  Lenk's  directions.  If  I  expose  gun-eotton 
in  an  exhausted  glass  globe  to  the  action  of  air  and  light,  some  gaseous 
matter  is  generated;  if  I  modify  that  exi)eriment  by  exposing  the 
.  globe  to  heat,  which  I  can  do  by  keeping  it  surrounded  with  hot 
water,  the  change  takes  place  more  rapidly'  and  to  a  greater  extent. 
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Wliothor  this  change  is  so  iinix)rtant  as  to  influence  vitally  the  per- 
manence of  the  material, — whether  gun  cotton,  when  exposed  to  light 
or  lieat  until  it  begins  to  undergo  tliis  slight  change,  and  then  stored 
in  the  dark,  will  continue  to  dec^wnpose, — whether  the  changes  which 
it  may  then»fore  undergo  by  travelling  in  limbei'-boxes  in  tropical 
countries,  are  likely  to  continue  if  the  material  should  be  returned  into 
magazines, — these  are  most  important  ])oints,  which  will  require  ver^' 
careful  investigation  at  the  hands  of  the  Government  committee.  They 
are  naturally  pouits  of  the  highest  interest  in  connection  with  the  pos- 
sible susceptibility  of  gun-cotton  to  application  in  warfai'e,  inasmuch 
as,  unless  we  can  positively  prove,  without  any  chance  of  dispute,  that 
the  material  is  thoroughly  permanent,  any  advantages  which  it  may 
]X)sses8  as  an  explosive  agent  over  gmii.)owder  will  go  for  nothing 
at  all. 

Now,  let  me  pass  to  the  proj)ertie8  of  gim-cotton,  and  first  of  all  to 
those  by  which  we  have  until  lately  been  in  the  habit  of  recognising 
it.  You  perceive  that  cotton,  when  thus  treated  with  nitric  acid,  does 
not  api)ear  at  first  sight  to  have  undergone  any  change.  It  apixjars  a 
little  more  cris[)  and  harsh  than  the  original  cotton;  and  another 
indication  of  its  having  undergone  some  physical  change,  is  f  uniished 
by  the  fact,  that  it  absorbs  less  moistui*e.  Carded  cott(m-wool,  in  its 
purest  form,  absorbs  from  the  air  about  six  per  cent,  of  water ;  gun- 
cotton  absorbs  two  j)er  cent,  of  moistui-e.  If  it  is  dried,  it  s|)eedily 
takes  up  that  proportion  of  moisture  again.  If  it  is  exixjsed  to  a  very 
danip  atmosphere,  it  absorbs  about  six  \)cv  cent,  of  moisture;  but 
when  ex|)Osed  again  to  ordinarily  dry  air,  it  soon  loses  all  abov(» 
two  per  cent.  Tliis  is  an  important  advantage  which  it  has  over  gun- 
]X)wder.  We  know  that,  if  we  exiK)se  gimix)wder  to  a  moist  atmos- 
j)hero,  or  store  it  in  a  damp  magazine*,  it  will  gradually  and  con- 
tinuously absorb  moisture,  until  it  becomes  perfectly  pasty ;  and  that 
it  is  necessar}^  again  to  submit  powder  which  has  become  damp, 
to  the  manufactming  processes,  in  order  to  ivc^nvert  it  into  good  gun- 
powder. 

Gun-cotton  explodes  readily  without  smoke,  and  without  leaving 
any  appreciable  residue.  It  inflames  at  a  very  low  tem^x^rature  as 
compared  with  gunpowder,  although  not  at  so  low  a  temperature  as 
was  originally  supposed.  It  is  found  that  gmi-cotton  may  be  raised 
to  280  or  even  800  degrees  of  Fahrenheit,  without  undergouig  explo- 
sion ;  but  these  are  low  tem|)eratures  compared  with  that  to  which 
giuipowder  may  be  heated  before  it  explodes.  I  will  show  you  the 
ready  explosibility  of  gun-ct^tton,  by  introducing  some,  contained  in 
this  glass  tube,  into  a  vessel  containhig  a  saline  solution,  which  is 
h<*at«d  to  a  temj)erature  of  300  degrees.  You  will  see  that  the  gun- 
cotton  is  in  a  veiy  short  time  raised  to  a  tempemture  at  which  it 
explodes.  Gun-a>tton  also  ex})lodes  by  friction  ;  when  submitted  to  the 
friction  produced  by  a  iK)werful  blow,  it  is  easily  ignited,  with  explosive 
violence,  and  converted  into  gascnms  matter.  If  I  take  a  small  ]noco 
of  gun-cotton,  and  hit  it  a  niod<»rate  blow  on  this  anvil,  1  have  no  doubt 
I  shall  succeed  in  detonating  that  portion  of  it  which  is  innnediatelj- 
under  the  hammer,  but  that  portion  which  projects  beyond  will  remain 


854  B0M15  NEW  POINTS!  IN  THE 

unexploded.  Gunpowder  is  not  generally  believed  to  be  exploded  by 
detonation,  nor  is  it  so  in  the  ordinary  acceptation  of  the  term.  We  may 
hit  gunpowder  very  hard  indeed  on  an  anvil,  and  wo  Rhall  fail  to 
explode  it,  unless  we  happen  to  strike  a  spark  with  the  hammer  out  of 
the  anvil.  In  this  instance,  3'ou  hear  that  I  produce  a  very  Klight  de- 
tonation ;  and  I  could  increase  it  by  wrapping  the  powder  up  in  tinfoil, 
so  as  to  confine  the  heat.  A  short  time  ago,  Mr.  Scott  Russell,  in  a 
lecture  which  he  delivered  on  giui-cotton,  stated  and  whowed  experi- 
mentally that  gunpowder  was  more  detonating  than  gun-cotton.  Tliis 
was  a  new  fact  to  those  who  know  what  gunpowrler  is ;  and  Mr.  Scott 
Kussell,  in  jKjrforming  his  experiments,  must  have  got  hold  of  a  very 
remarkabh}  specimen  of  that  material.       * 

Gun-cotton  exhibits  another  curious  property,  one  which  was  demon- 
strated just  now  when  I  showed  that,  in  striking  a  mass  of  gim -cotton 
with  a  hammer,  I  do  not  explode  that  portion  which  is  not  immediately 
tinder  the  hammer.  AVlien  gun-cotton  is  compressed  at  any  particular 
part,  powerfully  or  even  moderately,  and  lighted  at  any  other  jx^rtiou, 
the  compressed  part  will  not  burn,  and  thei'efore  the  combmjtion  will 
not  extend  beyond  it.  If  1  press  with  a  card  upon  the  centre  of  a 
piece  of  gun-cotton  laid  upon  a  flat  surface,  I  can  fire  t^io  g*un-cotton 
on  one  side  of  the  card,  and  it  will  not  bum  on  the  other. 

Gun-cotton,  in  its  ordinary  condition,  explodes  much  more  rapidly 
than  gimpowder.  This  has  been  evident  hi  the  one  or  two  exj>eri- 
ments  I  have  already  made.  If  I  ignite  gun-cotton,  theilame  produced 
is  far  more  instantaneous  in  its  character  than  that  produced  l>y  the 
<»xplosion  of  gimpowder.  I  may  give  you  an  illustration  of  the  differ- 
(Mice  between  the  rapidity  of  the  burning  of  fgun])0wder  and  of  gun- 
cotton.  I  place  a  small  i)ortio]i  of  gunpow(l(U*  on  the  ooiitn,'  of  a  tufi 
of  gun-cotton,  and  then  apply  tlanie  to  the  gun-cotton  ;  if  I  iww  success- 
ful, 1  shall  ignite  the  gun-cotton,  and  the  llash  of  llanie  ]»roducc(l  will 
not  have  tunc?  to  ignite  th(?  gunpowder.  Now  this  great  rapidity 
of  combustion  constituted  one  of  tli(»  most  important  objections  that 
have  been  raised  ag;iiiisi  the  employment  of  gun-cotton  in  iirearms. 
Although  many  attempts  have  been  made  at  different  times  to  modify 
the  rapidity  of  the  ex]4osive  action  of  gun-cotton,  so  as  to  render  il 
applicable  to  general  military  puq)Oses,  only  one  system,  and  that  the 
most  simple  of  all,  has  been  attended  with  success.  Hv  nu>di Tying  the 
mechanical  condition  of  the  material,  so  as  render  it  mon^  or  less  compact 
in  its  eharact(*r,  the  rapidity  with  whi(!h  it  explodes,  in  open  air,  may 
be  regulated  to  almost  any  extent.  If  I  render  a  ])iece  of  this  tuft  of 
gun-cotton  more  compact,  by  twisting  it  up  between  my  ling(»rs  iu 
this  way,  and  then  apply  a  light  to  it,  the  heat  cannot  ]>enet rate  so 
instantaneously  into  tin*  small  spaces  existing  between  the  libres  of 
the  cotton,  as  it  would  if  apjdied  to  the  loose  carded  gun-cotton.  You 
observe  the  great  difference  in  the  mpidity  with  which  the  gun-cut  ton 
in  the  two  conditions  burns.  Therefore,  this  is  manifest ly  a  simple 
and  cfFective  method  of  modifying  the  ex}>losive  action  of  the  material ; 
and  it  is  ujx)n  this  shnple  modification  of  the*  mechanical  comlition  of 
gun-cotton,  that  all  the  improvements  effected  in  its  application  bv 
UeiU'ral  von  Lenk,  in  Austria,  depend.     Instead  of  einployini;'  c<»tfon- 
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wof^l  in  a  carded  condition,  for  conversion  into  gun-cotton,  it  is  used 
in  a  loosely  spun  form ;  being  converted  into  roving  or  yam  of 
different  sizes,  rcgtilatcd  by  the  purposes  to  which  it  has  to  be 
applieil.  Here  is  a  large  hailfc  of  gun-cotton,  the  cotton- wool  having 
bofi),  before  the  treatment  with  acids,  eonvcTted  into  this  very  loose 
form  of  yarn.  Having  the  material  once  in  this  fonn,  we  are  now 
enabled  to  let  it  bum  comparatively  siKMiking  slowly,  and  with  great 
regularity.  You  will  readily  believe,  from  the  manner  in  which  j'ou 
perceive  that  this  piece  of  gun-cotton  burns,  that  it  could  Ihj  accu- 
rately timed  to  bum  a  given  length  per  second  in  the  o\xin  air.  We 
have  here  a  finer  description  of  gun-cotton  yam,  and  if  I  inilame  a 
|K)rtion  of  it,  you  will  ]>erc6ive  that  it  is  a  (juicker  burning  material 
than  the  cf>arser  and  more  ojKjn  yam. 

Th(»  giui-cotton  in  this  form  of  twisted  yam,  is  presented  to  us  in  a 
condition  in  which  it  can  be  converted  into  a  variety  of  forms, 
suitable  for  different  purposes.  If  we  want  to  employ  it  in  cannon, 
where  it  is  to  rxert  its  explosive  force  gradually,  the  coarse  yarn  is 
rolled  or  twisted  with  moderate  tightness  round  a  reel  or  hollow 
cylinder  of  wood,  the  size  of  which  is  determined  by  that  of  the 
chamlK?r  of  the  gun  and  by  the  weight  of  tlui  charge  to  be  used ;  the  best 
result  b(»ing  obtained  by  so  arranging  the  latter  that  the  cartridge 
entirely  fills  the  spac^  allotted  to  the;  charge  in  the  gun.  Similarly, 
small-arm  cartridges  are  made  of  cylindrical  plaits  of  line  yarn  or 
thread,  which  are  fitted  comprtctly  in  layere,  one  over  tlwj  other,  upon 
a  small  cylinder  (»r  spindle  of  wood.  In  l)oth  of  these  aiTangements 
the  combustion  of  the  charg<^  can  proceed  only  from  the  external 
surfaces  towards  the  ulterior  (»f  the  (partridge.  On  the  other  hand,  tlu* 
charges  fr»r  shells,  in  which  the  most  rapid  explosion  is  most  effective, 
and  the  priming  for  quick  matches,  which  are  intended  for  firing 
several  charges  simultaneously,  and  almost  innnediately  upon  the 
application  of  fiaine,  ccmsist  of  cylindrical,  hollow,  and  moderately 
compact  braids  (Bimilar  to  lanip-wicks)  made  of  gun-cotton  thread,  or 
ver^"^  fine  yam. 

I  will  show  you  how  rapidly  the  gim-cotton  bums  when  in  the  ])laited 
form,  which  is  that  omployod  for  quick  match,  in  shells,  and  for  small- 
arm  cartridges.  You  (»bserve  this  large  nmss  of  gun-cotton  is  almost 
in8tantaiRv>usly  converted  into  gaseous  matter,  with  explosive  violence. 
Here  we  have  a  similar  ]>lait  C/onfined  in  a  waterproof  cjise,  in  which 
form  it  is  used  as  a  quick  match  for  mining  pui*iM>ses.  Its  combustion 
takes  place  so  ra]>idly,  that  snmll  ]>ortions  are  scattered  without  l)eing 
burnt.  This  circumHtance,  by  the  way,  constitutes  one  of  the  objec- 
tions to  gun-cotton,  andrecpiires  to  b(»  very  carefidly  inquired  int<»i  for 
the  purpose  of  ascertaining  whether  th(»  scattering  of  small  [>articles 
by  an  explositui  in  this  niainnT  may  not  be  a  serious  cause  of  accident 
in  mining  operations. 

I  'will  give  you  a  striking  illustration  of  the  difference  in  the  rapidity 
witli  which  gim-cotton  may  be  made  to  burn.  If  we  takothenuiterial 
in  the  fomi  <*!  a  tight  cord,  without  any  ])erforatioii  at  all,  and  if  we 
introduce  the  cord  into  a  case  of  ]»aiKT,  ghss,  <»r  any  other  material, 
into  which  it  fits  tightly,  vro  can  mak<»  the  gun-cotton  burn  so  slowh 
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that  it  almoflt  appoara  to  Rmoiilder.  It  is,  in  fact,  converted  in  this 
manner  into  a  material  adai)ted  for  fnzes.  By  thus  simply  allowing 
the  cotton  to  burn  only  at  one  particular  point,  it  burns  with  a  very 
;i^reat  de^ee  of  slowness  and  regularity.  I  have  here  a  small  fuze 
made  in  a  glass  case,  so  that  what  takes  place  in  the  interior  may  be 
readily  si»en.  I  will  apply  a  light  to  one  end  of  it.  Y<^u  see  it  bums 
very  slowly ;  it  is  only  smouldering  inside  the  tube.  There  is  a  jet  of 
inflammable  gas  burning  at  the  opeiiing  of  the  fuze,  just  as  in  the 
case  of  a  gunpowder  fuze.  Thus,  you  perceive,  w(?  may  readily 
employ  gun-cotton  for  the  manufacture  of  fuzes,  if  it  should  offer  any 
advantages  in  that  direction.  This  experiment  affords  a  remarkable 
contrast  to  the  rapidity  with  which  the  gun-cotton  burned  ju.st  now 
when  in- the  fonn  of  plait.  But  I  can  make  it  burn  even  more  rapidly 
than  it  did  in  the  latter  fonn,  simply  by  modifying  very  slightly  iu 
mechanical  condition  in  the  interior  of  the  tube.  If,  insttjad  of  using 
it  in  the  fonn  of  a  tightly  twisted  cord,  fitting  tightly  in  the  tube,  we 
insert  loosely  into  the  tube  two  or  thive  pieci^s  (^f  the  i^oarse  yam,  placed 
side  by  side,  \i\)OU  applying  heat  to  the  gun-cotton  thus  arnmged,  we 
jjerceive  that  the  explosion  of  the  entire  mass  takes  i)lace  instantane- 
ously, and  the  result  of  that  instantaneous  explosion  is  the  shattering 
of  the  tube  into  innmnerable  minute  fragments.  We  see,  tli(»refoi"e, 
that  gim-cotton  is  su8cej)tible  of  very  great  variation  in  its  mechanical 
arrangement,  and  consequently  in  the  rapidity  with  which  it  burns. 

I  should  now  like  to  investigate  experimentally  a  few  of  the 
phenomena  attending  the  combustion  of  gun-cotton  under  different 
circumstances,  because  they  serve  to  throw  considerable  light  uj)on 
th(i  different  effects  which  the  material  exerts  as  an  ex})losive  agent, 
as  shown  by  the  exiwriments  which  we  have  just  institutod. 

In  speaking  just  now  of  the  general  iiroperties  of  guii-coUon,  I 
omitted  to  show  you  that,  when  it  is  exploded  in  tlie  onlinary  manner 
in  open  air,  it  furniijies  a  large  body  of  Mauio,  and  a  mixture  of  gases 
and  vapour,  exhibiting  acid  jn-oju'rties.  The  ])roduction  of  acid  vapoiu* 
by  till?  ignition  of  gmi-cotton,  has  always  l)een  regarded  as  one  very 
great  objection  agaiust  its  employment  as  a  propellin*;*  agent  in  arms 
of  any  description.  One  of  the  gaseous  products  obtained  by  burning 
gun-cotton  in  the  open  air  is  exceedingl}'^  corrosive*;  it  acts  on  metals 
very  powerfully  indeed.  If  I  introduce  into  tlie  vessel  in  which  1  have 
burned  gun-cotton,  a  small  quantity  of  paper  dyed  with  a  vegetable 
bhie,  that  blue  will  very  speedily  become  red,  in  conse(|nene(i  of  tlic 
acid  nature  of  one  of  the  products.  Another  result  observed  when 
gun-cotton  is  burned  in  an  oi>en  vessel  is,  that  the  lirst  flash  produced 
l)y  its  combustion  is  followed  by  a  pale  bluish  llickering  iiame,  lasting 
for  a  second  or  two.  That  flame  is  due  to  the  burning  in  the  air  of 
intlannnable  gas  evolved  by  the  explosion  of  the  gim-cotton. 

If  we  exclude  air  from  gun-cotton,  and  then  uitlame  it,  the  I'onibustion 
of  the  material  wilj  ai){X)ar  very  different,  sunply  because  there  is  no  air 
juesent  to  furnish  the  oxygen  necessary  for  the  burnhig  of  the  intiani- 
mal)le  gas  evolved.  I  will  just  compare  the  effc^ct  of  burning  gun-eotton 
in  air,  and  in  a  vessel  containing  another  gas  in  place  of  air,  in  order  to 
show  you  that  this  large  flash  of  flame,  when  gmi-cotton  is  burned  in  air, 
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lias  nothing  whatever  to  do  with  the  actual  burning  of  the  8ub8t4UiC(; 
itself.  Here  we  have  the  gun-cotton  iu  two  vesHelB ;  one  is  open  at 
the  top,  communicating  with  the  air,  and  is  filled  with  ordhiaiy  air. 
I  ask  you  to  notice  once  more  the  large  lx)dy  of  flame,  in  addition  to 
the  first  fiash.  Here  we  have  another  vessel  filled  with  carbonic  acid 
gB8 ;  we  have  therefore  excluded  air,  and  you  olisei-ve  what  appeah* 
to  be  a  different  kind  of  combustion.  Again,  if  I  bum  gun-cotton  in  a 
closed  vessel  which  originally  contained  air,  but  from  which  I  have 
cxliausted  the  latter  by  means  of  an  air-pmnp,  the  gases  evolved  by 
the  gun-cotton  when  it  is  inflamed  by  voltaic  agency,  are  prevented 
from  burning,  l)ecau8e  oxygen  has  been  practically  removed  from  the 
apparatus.  Moreover,  the  gun-cotton  bums  very  slowly  indeed, 
iKJcause  the  atmosphere  in  the  vessel  is  so  very  highly  rarefied,  that 
the  gases  expand  enormously  as  they  are  (jvolved,  and  abstract  the 
heat  new^ssaiy  for  mpid  combustion,  as  they  esca|)e  from"  the  gun- 
cotton.  You  |)erct^ive  when  heat  is  applied  to  the  gun-cotton  in  this 
exhausted  globe,  we  have  no  flash  of  flame,  and  the  gun-cotton  bums 
veiy  slowly,  ap])eariug  only  to  smoulder.  This  is,  as  I  have  said, 
simply  because  those  gases  generated  by  the  decomposition  of  gun- 
cotton — not  burned,  but  generated  veiy  slowly  indeed — expand  into 
the  rarefled  s|>ace,  and  carry  away  the  heat  which  we  ai^  applying  to 
the  gun-cotton,  as  well  as  the  heat  developed  by  the  combustion  of 
the  lattei. 

It  will  be  readily  conceived  that  the  mechanical  state  of  the  gun- 
cotton  (!.«•.,  the  particular  form  ui  which  it  is  employed)  will  greatly 
influence  the  nature  of  phenomena  observed,  when  this  substance  is 
ignited  in  air,  or  in  various  gases,  either  at  ordinary  or  dhnuiished 
pressures.  We  have  seen  that  when  a  tuft  of  carded  gun-cotton  is 
ignited  in  carbonic  acid  (and  I  might  have  employed  carbonic  oxide, 
nitrngen,  coal-gas,  hydrogen,  and  other  gases),  it  burns  only  with  a 
IKile  yellow  flame ;  this  flame,  when  funushed  by  equal  quantities  of 
gun-cotton,  is  much  smaller  in  an  atmosphere  of  hydmgeu  than  it  is, 
for  example,  in  carbonic  m;id ;  a  fact  which  must  be  ascribed  to  the 
comparatively  very  rapid  diffusion  of  the  generated  gases  when 
hydrogen  is  used.  In  oiKjrating  with  pieces  of  gun-cotton  yam, 
instead  of  employing  loose  tufts,  the  material,  when  ignited  by  a  red- 
hot  wii-e  in  atmospheres  f»f  carbonic  acid,  niti*i»gen  or  carbonic  i>xide, 
bums  much  more  slowly  than  it  does  in  air  imder  the  same  conditions; 
and  its  combustion  is  aoconipunied  only  by  a  very  small  jet  or  ]x)inted 
tongue  of  pale  flame,  which  is  thrown  out  in  a  line  with  the  burning 
extremities  of  the  i»iece  of  yam.  In  the  same  way,  if  the  yam  is 
enclosed  in  a  tube  or  other  vessel,  through  which  those  gases  are 
circulating,  and  from  which  one  extremity  of  the  gun-cotton  protrudes, 
when  the  latter  is  liglite<l  it  will  bm*n  in  Iho  ordinary  manner  only 
until  it  reaches  the  opening  of  th(^  tul)e,  when  the  form  of  combustion 
will  at  once  be  changed  to  that  just  described.  If,  however,  a)rre- 
s}ionding  exixjriments  are  made  in  atmospheres  of  hydrogen  or  coal- 
gas,  the  gmi-eotton  yam  will  biu*n  in  the  slow  mannc^r  <lescribed,  but 
only  for  a  very  brief  })eriod ;  indeed,  it  ceases  to  burn  at  all  ahnost 
iiistiiutuneously.     This  result  is  not  due  to  the  high  difiiusive  powei*s 
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(►f  the  ^-as  in  wliicli  the  ^uu-cottoii  is  burned,  as  it  may  be  obtained 
(Mjiially  in  open  and  in  pei'fectly  elosed  vcbscIb  ;  it  can  therefore  only 
be  ascribed  to  the  liigh  cooling  powers,  by  convection,  of  the  gases 
employed.  Pure  nitrpgeu  is  one  of  the  gases  which  allows  gun-cotton 
yarn  to  bum  in  the  slow  manner,  but  if  mixed  with  one-fourth  its 
volume  of  hydi*ogen,  it  aiTests  tlie  combustion  of  the  material,  just 
like  coal-gas  or  pure  hydrogen. 

A  rapid  current  of  air  will  also  effect  the  transformation  of  the  com- 
bustion of  gun-cotton  from  the  oixlhiary  to  the  slow  form,  if  the  yarn 
be  enclosed  in  a  moderately  wide  glass  tube,  with  one  end  protruding 
from  the  tube,  so  that  it  may  be  inflamed  in  the  ordinary  manner ;  but, 
unless  the  current  be  very  rapid,  an  explosive  mixture  of  air  and  the 
inflammable  gases  generated  from  the  gun-cotton  i:nay  be  produced  in 
the  tube,  and  become  ignited,  in  which  case  the  gun-cotton  will  flash 
into  flame'  uistantaneously,  and  the  tube  will  be  shattered  by  the 
explosion.  If,  however,  1  pass  a  long  piece  of  thin  gun-cotton  yam 
through  this  small  narrow  glass  tube,  which  is  about  two  inches  long, 
into  which  it  flts  so  loosely  that  it  may  be  drawn  through  very  easily, 
upon  lighting  it  in  the  ordinary  manner  at  one  end,  you  will  find  that 
when  the  flame  reaches  the  tulxj  through  which  the  yarn  is  passed,  its 
character  will  change  at  once ;  it  will  bum  in  the  slow  manner  in  the 
tube ;  and  when  the  combustion  reaches  the  other  side,  the  gun-cotton 
actually  continues  to  burn,  with  the  small  tongue  of  pah^  llame,  in  the 
air,  just  as  it  did  when  I  took  such  jm^cautions  to  exchnle  the  air.  1 
may  produce  this  change  from  the  quick  to  the  slow  combustion  evc^n 
more  simply.  By  perforating  a  card,  and  passing  a  pm'O  of  gun-cotton 
through  the  small  ])erf oration,  in  which  it  iits  loosely,  you  will  find 
that  1  can  make  the  gun-cotton  pass  from  one  fomi  of  comlnistion  to 
the  otlier  with  the  greatest  ease  ;  for  as  soon  as  {ho  ordinary  large 
flame  of  bimiing  gun-cotton  reaches  the  perforation,  it  is  transfornu'd 
into  the  small  tongue  of  pale  flame*. 

The  cause  of  these  ]>henomena  is  extremely  sini]>le  ;  and  Ihese 
curious  results  will  very  likely  throw  c(nisiderable  light  on  the  vaiious 
effects  produced  by  the  exi)losion  oi  gun-cotton  under  dinVn'nt  <*ir- 
cnmstances.  The  gun-cotton,  when  it  is  employed  in  the  form  of  this 
thin  yarn,  which  is  laid  upon  a  flat  surface  and  inflanie<l,  burns  only  at 
the  one  point  where  the  heat  or  lianK*  is  aj)plied.  Hut  tlir  ;^;isos  that 
are  evolved  produce  a  large?  llanie  bj- burning  in  the  air;  tins  flame* 
surrounds  the  portions  of  gun-cotton  which  an*  next  to  be  burned,  and 
heats  them  to  the  temj^erature  nec(*ssary  for  their  rapid  combustion.  Hnt 
if  T  prevent  those  gases,  even  for  an  instant,  from  <'nveloping  the 
portions  of  the  gun-cotton  in  immediate  proximity  to  those  which  are 
burning;  in  other  words,  if  I  force  them  toesca]»e,  fora  moment,  onlv 
in  one  direction,  mimelv,  in  a  direct  line  with  the  burnin«i-  surfjice  ni  irun- 
cotton  from  which  they  are  emitte*!,  the  latter  is  uohm^^cvofiifi/iKnt/s/ff 
heated  to  the  temperature  necessary  for  its  rapid  and  more  eninph'Ui 
combustion,  and  hence  the  gases  themselves  are  in  turn  not  sup])licd 
with  sufficient  heat  for  their  ignition.  Now,  as  the  gases  which  <\scape 
unbumed  convey  away  a  very  large  portion  of  the  h(.*at  de\  eloped  by 
the  metamorphosis  of  the  gun-cotton,  it  is  impossible  for  the  latter  to 
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c'Miitiiiuc  to  Imrii  otlierwiscj  than  in  tlie  kIow  ami  iiiipc»rfecl  manner. 
If,  however,  I  hold  a  flaino  or  hifchly-heated  body  in  the  jKith  of  the 
^anes  as  they  escape,  they  will  at  once  Ik)  ignited,  and  the  yam  will 
burst  int<»  the  ordinary  fonn  of  combustion:  The  correctness  of  this 
explanation  may  readily  l)e  demonstrated  by  two  or  three  simple  ex- 
periments. Thus,  if  a  pic»ce  of  loose  or  open  gun-cotton  yam  is 
employed,  in  place  of  the  compact  material  which  furnishes  these 
results  just  described,  it  is  very  difficult,  or  even  impossible,  to  cause 
the  rapid  combustion  to  pass  over  into  the  slow  form,  because  the 
escaping"  gases  cannot  bo  diverted  all  into  one  direction,  and  cannot, 
therefore,  be  [)revented  from  transmitting  the  heat  necessary'  for  j^er- 
fc»ct  (combustion  from  particle  to  particle  of  the  material!  Again,  if  I 
place  a  piece  of  the  compactly  twisted  gun-cotton  yam,  upon  a  flat 
surface,  inflanicj  it  in  the  usual  manner,  and  then  direct  a  jet  of  air, 
by  means  of  this  glass  tube,  in  a  line  with  the  gun-cotton,  so  as  to 
meet  the  flame,  the  latter  appears  to  be  blown  out,  though  the  cotton 
HtiU  bums ;  in  fact,  the  buming  gases  arc  prevented  for  an  instant 
from  completely  envelophig  the  extremity  of  the  gun-cotton,  and  hence 
the  combustion  at  once  p<asses  from  the  quick  to  the  slow  form. 

Now  if,  while  the  yam  is  buming  in  this  slow  manner,  I  direct  a 
very  gentle  current  of  air  at/ainst  the  bmning  portion,  so  as  to  force 
back  ujxin  it  the  gases  wliich  are  escaping,  and  thus  impede  the 
rapid  abstniction  of  heat,  the  gim-cotton  soon  bursts  again  intft  the 
ordinaiy  fomi  of  combustion,  because,  under  these  circumstances,  tlu^ 
gases  are  almost  immediately  raised  to  the  tem])erature  necessary'  for 
their  combustion.  And  herc  is  one  more  expcrunent  of  this  kind.  I 
place  a  piece  of  the  yam  upon  a  board,  make  it  bum  hi  the  slow  manner, 
and  then  raise  on<*  end  of  the  board  gradually,  so  that  the  buming 
extremity  of  the  gun-cotton  is  the  lowest ;  the  latter  bursts  into  flame 
as  soon  as  the  board  has  l)een  raised  to  a  position  nearly  vertical,  so 
that  the  esca|)ing  gases  flow  back  upon  the  buming  surface. 

I  have  still  to  show  you  that  1  can  pixxluce  the  slow  or  imixjrfect 
form  of  annbustion  of  gun-cotton  in  o[x;n  air,  by  applying  to  any  jiart 
of  a  piece  of  the  thin  compact  yam  a  source  of  heat  not  sufficiently 
great  to  inflame  the  gases  gen<'nited.  A  wire  or  metal  rod,  heated  to 
any  tem]K^mtur(»  betw^een  2H0'*  F.  to  just  below  visible  redness,  or  the 
spark  of  a  thin  piece  of  smouldering  string,  will  invariably  i)roduce  the 
result  descril)ed.  Of  coui*se,  this  effect,  like  most  of  the  ] phenomena 
described,  is  to  a  considerable*  extent  dependent  u|)on  the  meohaniciil 
condition  of  the  gim-cotton,  and  upon  the  relation  between  the  qmwtittj 
as  well  as  the  (h/ree  of  heat  applied,  the  amount  of  surface  of  the  gmi- 
t'otton,  and  other  conditions.  While  a  small  spark,  or  a  thin  [ilatinmn 
wire  heated  to  full  redness,  only  induces  slow  combustion  in  the  com- 
pact gun-cotton  yam,  a  thick  rod  of  iron,  heated  only  to  dull  redness, 
will  invariably  inflame  it  in  the  ordinary  manner.  A  piece  of  ojx'u 
yam  cannot  Ih.»  ignited  so  as  to  bum  in  the  slow  manner;  on  the 
other  hand,  the  more  comf^'ictly  the  gim-cotton  is  twisted,  the  more 
sujx^rficial  is  the  slow  fonn  of  combustion  induced  in  it ;  indeed,  the 
gun-cotton  may  be  rendered  so  compact  that  it  will  simply  Bmoulder  in 
open  air  if  ignited  as  described,  leaving  a  considerable  carbonaceous 
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rosiduo  ;  luid  tlie  licat  njsultiu^  from  tbis  most  iiiificrfect  cDiubifeUa 
will  sfjnietiiiies  be  abstracted  by  the  escapiiig"  gases  more  rapidly  tbii 
it  is  developed,  so  tliat  the  ^Miii-cottoii  will  then  actually  cease  to biii% 
even  in  open  air,  after  a  siiort  time. 

The  remarkable  facility  with  which  the  (effect  of  lieat  iipou  g» 
cotton  may  be  modified,  so  as  even  to  produce  results  totally  oppiMie 
in  their  characters,  as  exemplitied  by  sonic  of  the  ex}>ei*iincnts  whicfc 
have  been  exhibited,  renders  it  easily  conceivable  that  this  iiiatcnl 
may  be  made  to  produce  the  most  varied  mechanical  effects,  whtt 
applied  to  practical  pm*poses ;  that  it  may,  indeed,  be  so  applied  as, « 
the  one  hand,  to  develope  a  force  very  gi-adual  in  its  action,  wiiicfc 
may  be  directed  and  controlled  at  least  as  readily  as  that  obtained  Irr 
the  explosion  of  gunpowd(»r,  w^hile  on  the  other  hand,  it  may  be  pnde 
to  exert  a  violence  of  action  and  a  destructive  effect   far  Hurpasaii^ 
those  of  which  gimpowder  is  suscei)tible.     The  results  arrived  at  iB 
Austria,  which  show  that  gun-cotton  can  be  made  to  jjroduce  effect* 
from  three  to  eight  times  gi-eater  than  thos(;  of  gun]»owder,  cease  to 
be  surpnshig  after  a  study  of  the  chemical  and  physical  characti^ristics 
of  this  interesthig  explosive  agent. 

I  should  like  to  say  a  few  words  with  reg-iird  to  the  nature  of  tlw 
l)roducts  of  combustion  of  gim-cotton,  tliis  beuig  a  branch  of  the 
subject  of  very  considerable  unportance. 

THere  is  no  doubt  that  the  products  of  combustion  of  giui-cotton 
vary  in  their  nature  almost  as  gi-eatly  as  the  phenomena  which  attend 
the  exposure  of  the  material  to  heat  under  different  cii'cuiUBtanecs. 
Wc  have  seen  that,  when  gun-cotton  is  inflamed  in  the  0])en  air, 
there  is  produced  (in  addition  to  water,  carbonic  oxide,  carbonic  aciil, 
and  nitrogen),  a  considerable  projKa'tion  of  the  gas  known  as  binoxide 
of  nitrogen,  which  assumes  a  red- brown  tinge,  and  becomes  voiy  acid 
when  it  mixes  with  air.  The  products  of  the  different  fonns  of  imp<.'r- 
fect  combustion  which  gun-cotton  has  been  described  as  susceptible  of 
undergoing,  are  undoubtedly  nmch  more  comi)lex  in  their  character 
than  those  just  referred  to.  They  include  at  times  a  projiortion  of 
some  substances,  not  yt^t  examined,  which  make  their  appearance  as 
a  white  vaiK)ur  or  smoke ;  cyanogen  can  readily  \h^  detected  in  all  the 
products  of  imperfect  combustion;  the  proportion  of  binoxide  of 
nitrogen  is  generally  so  large  that  the  gaseous  jn-oduct  becomes  very 
highly  coloured  when  mixed  with  air;  ]K.M-oxid(i  of  nitrogen  has  also 
been  observiMl  in  some  instances;  lastly,  th(M*e  is  little  doubt  that  the 
products  occasionally  include  a  proportion  of  oxidising  gases  (])nd>ablv 
oxygen.)  * 

The  j)roducts  which  have  just  b(M'n  spoken  of  are  the  results 
ritlier  of  the  decomposition  of  gun-cotton,  in  air  under  ordinary  con- 
ditions, or  of  its  imj)erfect  combustion  under  various  circunistaii<res. 
But  when  tin*  explosion  of  material  is  effected  in  a  cc^ntined  space,  hi 
such  a  manner  that  the  main  decomposition  takes  place MUider  pressure, 
the  metamoii)hosis  which  the  material  undergoes  is  of  a  more  simple 
and  complete  character. 

It  has  been  found  by  Karolyi  that,  when  gun-cotton  is  exj»l(Kled  by 
voltaic  agency  iu  a  shell  which  isbmst  bj'  the  exjdosion,  and  which  is 
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f  encloflcd  within  an  exhausted  chamber  so  that  the  products  of  decom- 
:t  positiou  are  collected  without  danger,  the  results  obtained  under  these 
n  conditions  are  comparatively  simple ;  the  analysis  of  the  contents  of 
the  chamber,  after  the  explosion,  showed  tliat  they  consisted  of  car- 
et bonic  acid   20*82   per  cei\t.,  carlHuiic  oxide   28*95,  nitrogen   12*07, 
i   hydrogen  3*1  G,  marsh  gas  7*24,  water  25*34,  and  carbon  1*82  p.c. 
K       I  will  try  to  produce  before  you  the  results  of  the  most  perfect 
11-  decomposition  of  gun-cotton.    In  this  stout  iron  sphere  a  small  shell 
u   containing  gun-cotton  is  enclosed,  which  I  will  explode  ;  but,  in  order 
ic    to  do  it  safely,  I  will  exhaust  the  air  from  the  large  sphere,  and  this 
a    will  enable  me  to  collect  the  gases  produced  by  the  explosion  of  the 
g    fihell  within.    If  1  burst  the  shell,  we  shall  know  it  by  the  production 
.    of  a  slight  sound  in  the  interior  of  the  vess(»I.     The  shell  is  now  ex- 
P    pjoded,  and  I  allow  the  gases  to  escape  through  this  tube.     You  see 
^    that  they  burn  'with  a  pure  blue  flame,  indicating  that  the  carbonic 
oxide  produced  is  not  mixed  with  binoxide  of  nitrogen,  which  gave  it 
J  -the  green  tinge  in  our  former  experiments  on  the  explosion  of  gun- 
/,    cotton.     You  shall  also  see  that  we  have  no  acid  hi  the  gaseowi 
•    mixture.     I  will  just  allow  the  gas  to  impinge  for  a  short  time  upon 
,.    this  piece  of  blue  paper.    You  may  take  it  for  g^nted  that  a  long 
[     continuance  of  this  appUcation  will  produce  no  appreciable  change 
upon  the  appearance  of  the  paper.    Lastly,  if  J  pass  the  gas  through 
a  solution  of  salt  of  iron,  you  will  see  that  it  will  produce  no  dis- 
colouratioDy.  while  if  I  shake  up  some  of  the  same  solution  with  gases 
produced  by  burning  gun-cottcm  in  air,  it  rapidly  becomes  of  a  dark 
brown  colour.    Thus  we  see  that,  although  when  we  explode  gun-cotton 
in  air  we  produce  nitric  oxide  vapours  (which  become  acid  when  they  mix 
with  air),  when  we  explode  the  material  under  pressure,  as  it  is  exploded 
in  practice,  these  acids  are  not  produced  in  any  appreciable  quantity. 
It  is  evident,  therefore,  that,  just  as  the  decomposition  of  this  material 
is   of   a    more   complicated  and   intermediate  character,   when    its 
combustion  is  rendered  imperfect  by  diminution  of  pressure  or  other 
circumstances,  so,  conversely,  the  change  which  it  undergoes  will  be 
the  more  simple,  and  its  conversion  into  gaseous  products  the  more 
complete,  the  greater  the  pressure,  beyond  noimal  Hmits,  under  which 
it  is  exploded,  that  is  to  say,  the  greater  the  resistance  offered  to  the 
generated  gases  upon  the  first  ignition  of  a  charge  of  gun-cotton  (and 
consequently  the  higher  the  temiKjrature  at  which  the  decompositi(»n 
of  the  confined  gun-cotton  is  effected).     The  notions  hitherto  generally 
entertained  with  regard  to  tlie  veiy  noxious  character  of  the  products 
of  explosion  of  gun-cotton  and  their  iK)werfully  corrosive  action  upon 
metals — ^noticms  which  were    bused  upon   the  effects  observed  on 
exploding  gun-cotton  in  the  ojjen  air — have  unquestionably  been  already 
j)roved  to  be  erroneous  by  tlio  results  of  actual  application  of  gun- 
<!otti)n  to  artillery,  and  other  puriH)ses. 

There  are  two  very  important  points  of  difference  between  the 
products  of  the  deconii)Ositi(ni  of  guu|)owder  and  those  fonned  on  the 
explosion  of  gun-cotton.  In  the  first  j)lace  there  is,  practically  s|K*ak- 
ing,  no  water  produced  by  the  explosion  of  gunpowder,  while,  in  the 
case  of  gun-cotton,  that  substance  constitutes  no  less  than  alnnit  25 
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per  cent,  of  the  total  prodacts  of  metamorphosis.  It  can  hardly  be 
questioned  that  this  water  exerts  functions  of  the  highest  importance 
in  the  application  of  gun-cotton  as  an  explosive  agent.  The  propor- 
tion of  permanent  gas  furnished  by  a  given  volume  of  gun-cotton,  in 
a  very  compact  condition,  is  considerably  less  than  that  produced  from 
an  equal  volume  of  gunpowder,  but  this  difference  must  be  far 
more  than  counterbalanced  by  the  large  volume  of  highly  clastic 
vapour  furnished,  at  the  moment  of  the  explosion,  by  the  water  formed. 
In  fact,  the  heat  generated  by  the  chemical  change  which  the  gun- 
cotton  undergoes  enables  the  water  to  act  as  a  permanent  gas. 
Moreover,  the  circumstance  that  fire-arms,  in  which  gun-cotton  is 
employed  do  not  become  heated  by  repeated  firing  to  anything  ap- 
proaching the  extent  observed  when  gunpowder  is  employed,  must  be 
ascribed,  at  any  rate  in  great  part,  to  the  fact  that  the  heat  is  prin- 
cipally expended,  immediately  upon  its  development,  in  the  conversion 
of  the  water  into  vapour  of  high  tension.  If  you  recall  to  mind  the 
comparatively  low  temperature  at  which  gun-cotton  explodes,  you  will 
realise  the  great  importance  of  the  fact  that  the  fire-arm  does  not 
become  heated  by  repeated  firing  with  gun-cotton  to  anything  approa- 
ching the  extent  observed  when  gimpowder  is  used. 

The  second  and  equally  important  difference  between  the  results  of 
metamorphosis  of  gmi-cotton  and  of  gunpowder  is  to  be  found  in  the  fact 
that  the  former  is  completely  transformed  into  substances  which  are 
either  permanent  gases,  or  which  exist  as  gases  or  vapours  at  the 
moment  of  explosion.  No  solid  residue  nor  smoke  is  produced  by  the 
explosion  of  gun-cotton.  The  serious  inconveniences  attending  the  em- 
ployment of  gunpowder,  which  arise  from  the  fouling  of  fire-arms  and 
from  the  dense  smoke  produced  upon  their  discharge,  W(mkl  be  alto- 
gether set  aside  by  the  substitution  of  gun-cotton  for  that  material.  It 
is  asserted  that  there  are  circumstances  under  which  the  smoke  produced 
upon  firing  guns,  offers  advantages  in  warfare.  I  will  not  pretend  to 
discuss  this  i)oint,  but  I  feel  sure  yon  will  admit  that,  in  casemates,  or 
between  decks  on  board  ship,  in  a  naval  action,  it  would  bo  one  of  the 
greatest  boons  which  could  be  conferred  upon  the  soldier  or  sailor,  if 
the  dense,  stifling,  and  enshrouding  smoke  of  powder  could  bo  aboli- 
shed. 

The  proportion  of  solid  matter  produced  upon  the  explosion  of  gun- 
powder has  been  fixed  at  very  different  amounts  Uv  dilTorent  autho- 
rities. According  tf)  the  views  of  the  decomposition  of  gunpowder 
which  were  genemlly  accepted,  until  recently,  war-powder  of  average 
composition,  was  considered  to  furnish  from  40  to  50  }>er  cent,  of  its 
weight  of  matter,  solid  at  ordtmtry  temperatures.  The  earliei-  in- 
vestigators (Gay-Lussac,  Chevreul,'  &c.)  of  the  decomi)osition  of 
gimjx)wder,  who  fixed  the  solid  products  at  that  amount,  represented 
the  results  of  the  explosion  of  this  material  as  being  of  a  verv 
wimple  character,  and  in  harmony  with  the  theory  that  gunpowder 
is  converted  essentially,  by  its  explosion,  into  carbonic  acid  (or  a  mix- 
ture of  that  gas  and  carbonic  oxide),  nitrogen,  and  sulphide  of  potas- 
sium, l^ut  more  recent  experiment ors,  Bunsen  and  Schisclikoff,  whr» 
have  made  a  veiy  elaborate  examination  of  the  products  which  thev 
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obtaiiiod  by  tlio  explosion  of  gimjiowdcr,  ropreHciit  tlio  change  to  bo 
one  of  a  very  complicated  character;  fix  the  percentag-e  of  solid 
substances  found  at  from  G8  to  70  jicr  cent,  of  the  gunpowder  used, 
and  show  that  i\w  sulphide  of  jx)ta8sium,  which  has  bei'n  considered 
tts  the  principal  of  these  products,  was  only  formed  in  very  small 
prop<.>rtion  in  their  exjMM-inients.  The  conditions  under  which  these 
chemists  explod(»d  the  guniM>wder  did  not,  however,  corres[X)nd  at  all 
in  their  character  to  those?  under  which  gini|>«)wder  is  exploded  in 
actual  practice,  and  would,  therefore,  be  very  likely  to  furnish  results 
ffreatly  at  variance  with  those  produc^ed  when  a  charge  of  powder  is 
fired  in  a  gun,  a  shell,  or  a  nunc.  That  sulphide  of  potassium  is 
abundantly  produced  upon  the  dischargt^  of  a  (iiv-ann  aj)|)eai'B  b<?yond 
doubt ;  it  may  be  readily  dc^tected  in  the  solid  matter  which  remains 
in  the  baiTel  near  the  breech  ;  it  may  be  found  deposited  in  consider- 
able quantity  near  th(»  muzzle  of  the  arm,  and  there  appears  strong 
reason  for  believing  that  the  flash  of  flame,  observed  at  the  month  of 
a  fire-arm  uixm  its  disc^harge,  is  due  in  part  to  the  ignition,  as  it  comes 
into  contact  with  the  air,  of  sulphide  of  potassiimi,  which  has  been 
vnporisefl  by  tlui  heat  of  the  explosion,  and  is  thus  mixed  with  the 
escaping  gases.  It  is  well  known  that  a  red  heat  is  suffident  to  con- 
vert sulphide  of  ix>tassiuni  into  vapotir,  and  the  heat  resulting  from 
the  explosion  of  gunpowder  is  far  above  that  temperature ;  it  is,  there- 
fore, n<it  yet  proved  that  a  considerable  proi)ortion  of  the  products 
of  the  decomposition  of  gunpowder,  though  solid  at  ordinary  temjx^ra- 
turcs,  does  not  exist  in  the  form  of  perfect  vapour  at  the  moment  of 
the  explosion  in  a  fire-arm,  just  as  the  water  produced  from  gun-cotton, 
though  liquid  at  ordinary  tem|)erature8,  exists  as  a  va]X)ur  at  the 
moment  of  the  explosion.  'Sir,  Scott  Russell,  in  his  interesting  lecture 
at  the  Royal  Institution,  pronounced  the  40  or  68  per  cent,  of  solid 
matter  produced  from  Ki"»powder  to  be  so  much  "  filthy  rubbish,'*  but 
1  am  confident  you  will  concur  with  me,  after  what  I  have  said  on  this 
subject,  in  thinking  that  this  wholesale  condemnation  is  somewhat 
premature ;  that  it  is  necessary  we  should  |X)S8ess  more  definite  in- 
formation than  now  exists  with  regard  to  the  nature  of  the  products 
funiished  by  charges  of  gunjK)wder  at  the  moment  of  explosion,  under 
circmnstances  assimilating  to  those  of  its  actual  emplovment,  before 
the  fairness  of  the  arginnent  can  \)0  admitted,  that  certam  products  of 
tlie  decomposition  of  gunjKJwder  must  be  regarded  entirely  as  waste 
matter,  simply  because  thi'y  aro  snlUI  at  ordinarif  temperatures. 

There  is  one  more  subject  \\\vm  which  I  ought  to  say  a  fe^y  words.  It 
is  stated,  upon  the  authority  of  tlie  military  committees  who,  in  Austria, 
have  experimented  upon  the  applidation  of  gini-cotton  to  artillery 
pnriM)ses,  that  th(»  rcroil  of  a  gun  is  considerably  less  with  gun-cotton 
tliiin  when  gunjx)wd('r  is  used.  That  such  should  be  the  case  when 
thr  two  explosive  agents  are  applied  to  produce  equal  effects  (i.t*.,  to 
t'urriisii  oqual  ranges)  is  n^adily  int«'Higil)le,  as  the  weight  of  material 
usjmIus  the  charge  is,  in  the  case  of  gun-cotton,  only  about  (»ne-third  of 
th;it  of  the  gunpowder  employi^d.  But,  it  is  also  stated  that,  in  using 
equal  weights  of  the  two  materials,  the  recoil  of  the  gun  is  greater 
with    gunpowder    than  with    gun-cotton.     It    is   impossible,  in  the 
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present  state  of  our  knowledge,  to  venture  upon  an  explanation  of 
such  a  fact.  Mr.  Scott  Russell  has  put  forward  with  great  confideiice 
a  reason  why  gunpowder  must  produce  the  greater  recoil.  If  I  un- 
derstand him  rightly,  he  considers  the  increased  reaction  upon  the  gun 
to  be  due  to  the  great  resistance  offered  by,  or  the  work  done  upon, 
the  solid  products  formed  on  the  explosion  of  gunpowder,  which  have 
to  be  projected  from  the  gun,  just  as  the  shot  or  shell  is.  This  ex- 
planation is  not  satisfactory  to  many  besides  myself,  and  an  ingeiiions 
experiment  which  he  exhibited  to  us  a  short  time  ago,  at  the  Boyal 
Institution,  to  demonstrate  the  difference  in  the  recoil  produced  bj 
the  two  agents,  though  it  was  veiy  striking,  as  far  aa  Mr.  Scott 
Russell  carried  it  out,  shows,  when  pursued  somewhat  further,  that 
this  subject  cannot  be  quite  so  simply  and  readily  disposed  of  as  he 
would  lead  us  to  believe.  Equal  weights  of  ordUiary  gunpowder  and 
of  gun-cotton  in  the  form  of  coarse  yarn,  were  successively  placed  in 
one  scale  of  a  balance,  of  which  the  other  scale  was  loaded  with  a 
greater  weight  than  that  of  the  explosive.  Upon  igniting  the  gun- 
ix)wder,  the  scale-pan  which  contained  it  was  violently  depressed,  to 
such  an  extent  as  completely  to  raise  the  other  over- weighted  scale- 
j)an ;  but,  when  an  equal  weight  of  gun-cotton  was  exploded  under 
the  same  circumstances,  the  weighted  scale-pan  was  hardly  sensibly 
raised.  I  will  perform  this  experiment  before  you  with  this  pair  of 
scales.  The  long  ann  or  indicator  of  card-board,  which  projects  in  a 
Hue  with  the  beam,  from  that  end  to  which  the  weighted  scafe-pan  is 
suspended,  will,  by  travelling  up  this  vertical  index,  enable  those  at  a 
distance  to  observe  anv  slight  depression  of  the  scale-pan  in  which 
the  explosive  is  burned.  Now,  1  will  explode,  succesHively,  equal 
weights  of  ordinary  gimpowiier  and  of  coarse  guu-eotton  yam  iu  the 
scale-pan,  and  you  will  observe  the  results  wliicrh  I  have  already 
described.  But  I  will  now  ignite  in  the  pan  an  equal  weight  of  gmi- 
cottou  made  up  in  the  form  of  a  hollow  braid,  and  you  will  observe 
that  the  i)an  is  depressed  to  a  considerable  extent ;  in  fact  the  force 
exerted  up(m  the  loaded  scale-pan  was,  as  you  saw,  not  very  inferior 
to  that  developed  by  the  gimpowder.  Now,  let  me  again  take  some 
of  the  same  gunpowder  used  in  the  first  experiment :  1  will  reduce  it 
from  the  granular  to  the  pulverulent  condition  by  crushing  it  with 
this  pestle  and  mortar,  and  I  will  now  explode  in  the  scale-pan  an 
amoiuit  of  this  equal  to  the  gunpowder  and  gun-cotton  already  used. 
You  perceive  that,  this  time,  the  balance  hardly  moves ;  you*  ccmld 
scarcely  ix}rceive  any  difference  whatever  between  this  effect  and  that 
]>roduced,  in  the  first  instance,  with  gun-cotton.  Just  one  more  ex|K*ri- 
ment.  Here  is  the  explosive  known  as  fulminate  of  mercury,  which, 
on  the  instant  of  its  ignition,  furnishes  sinij)ly  gases  and  vapour  of 
mercury,  just  as  gun-cotton  furnishes  gases  and  vapour  of  water.  1 
will  explode  in  the  scale-pan  an  amount  of  this  substance  (Mpial  to 
only  one-half  the  weight  of  the  gimiM^wder  and  gun-cotton  us(h1. 
You  will  observe  that  the  scale-i)au  is  far  more  violently  dein-esscd  in 
this  instance,  where  we  are  using  an  explosive  which  furnishes  no 
solid  products,  than  it  was  when  we  employed  double  the  wci^-ht  of 
granulated  gunpowder.     I  must  i^»fnun  at  this  late  hour  horn  ollVring 
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any  explanation  of  these  different  results ;  indeed,  I  have  only  made 
those  experiments  for  the  purpose  of  showing  you  that  there  are 
evidently  ()tlier  eircuinstances,  apart  from  the  formation  of  solid  pro- 
ducts, to  \vhicli  we  must  look  for  an  explanation  of  what  appears  to 
be  a  difference  in  the  recoil,  or  reaction  produced  by  different  ex- 
plosives. 

And  now  I  must  conclude  this  imperfect  outline  of  the  history  of  gun- 
cotton  from  its  discovery  to  the  present  day.  There  are  several  other 
points  of  considerable  importance  included  in  our  present  knowledge 
of  this  interesthig  And  remarkable  substance,  to  wnich,  had  time  per- 
mitted, I  would  have  much  liked  to  refer,  but  I  feel  that  I  have  already 
trespassed  too  much  upon  your  patience.  I  think,  however,  it  has 
been  made  evident  to  you  that,  although  gun-cotton  has  been  known 
to  us  Buice  1846,  we  arc  only  now  really  becomuig  acquainted  with  its 
l)n>pertieH  and  its  true  nature  as  an  explosive  agent. 

It  will,  I  believe,  be  generally  conceded  that  gun-cotton,  as  it  may 
now  be  manufactured,  possesses  several  most  important  advantages 
over  gunpowder.  The  great  control  which  may  he  exercised  over  its 
explosive  action ;  its  pro^xirty  of  exploding  without  producbig  cither 
Hmokc  or  residue,  and  the  safety  of  its  mani^acture,  are  uuquestionabl v 
attributes  of  the  very  liighest  value  in  a  material  of  the  class  to  which 
gun-cotton  belongs,  and  may  combine  to  fulfil  the  expectations  of  its 
most  sanguine  fricnids.  But  it  is  imperative  that  we  should  not  lose 
sight  of  the  fact  that,  unless  the  stability *of  gun-cotton  is  proved  by 
the  most  searching  investigations  to  be  beyond  doubt,  not  all  the 
advuitages  which  are  claimed  for  it,  in  addition  to  those  which  it  has 
been  proved  to  possess,  would  warrant  its  substitution  for  gunpowder 
in  naval,  military,  or  engineering  operations. 

The  CiiAiuMAN  :  I  am  sure  I  only  express  the  opinion  of  all  present 
wlien  I  say  we  have  had  a  most  uiterestiug  lecture.  Not  only  is  the 
subject  itself  very  interesting,  but  the  manner  in  which  the  lecture 
has  been  delivered,  and  ui  which  the  experiments  have  been  performed, 
has  added  very  much  to  the  pleasure  of  the  meeting.  I  may  say  that 
I  once  asked  an  eminent  lecturer  and  professor  in  London,  w^hat  made 
his  experiments  so  very  attractive.  He  said  he  always  took  care  now 
and  then  to  fail  a  little,  because  it  added  very  much  to  the  interest  of 
the  experiments.  If  experiments  were  always  successful,  he  said, 
I)eople  would  expect  them  to  succeed  as  a  matter  of  course,  and  they 
would  lose  half  their  attractions.  I  can  only  add  to  this,  that  from 
what  we  have  heard  to-day,  it  is  clear  that  there  is  yet  a  groat  deal  to 
l)c  learned  u|X)n  the  subject  of  gun-cotton.  Therefore,  I  shall  look 
forward  at  some  future  time  to  another  interesting  lecture  u|M)n  the 
same  subject,  when  science  has  made  further  advances  ui  this  dii*ection. 

Note. — Since  the  delivery  of  the  above  lecture,  some  progress  has 
been  made  in  experiments  instituted  by  mo  for  the  committee  <»n  gun- 
cotton,  for  the  puipOHo  of  examining  into  the  oonditions  which  may 
affect  the  stability  of  that  substance.  Several  French  chemists  of 
eniinence  have  also  recently  boon  occupied  with  this  subject,  and  two 
comiuuiiicatioiis,  embodyuig  the  conclusions  arrived  at  by  them,  have 
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been  made  within  a  few  weeks  to  the  Academy  of  France.  Oik»  »»f 
these  is  in  the  form  of  an  official  report,  prepared  by  MM.  Pelonzc 
and  Maurey,  who  had  been  entrusted  by  the  French  Government  with 
the  study  of  gun-cotton  as  prepared  by  von  Lenk ;  tlie  other  i»  an 
account  of  the  results  obtained  by  M.  de  Lucca,  on  exposure  of  gun- 
cotton  to  heat,  under  various  conditions. 

The  conclusion  to  which  these  chemists  have  been  led  by  the  resahs 
of  their  experiments  is,  that  gun-cotton  is  not  applicable  as  a  sub- 
stitute for  gunpowder,  on  account  of  its  being  so  Busceptibie  to 
change  as  to  render  it  liable  to  spontaneous  ignition. 

The  results  arrived  at,  up  to  the  present  time,  in  this  country,  lK>th 
with  Austrian  gun-cotton  and  with  material  prepared  in  Eug'land  at 
<lifferent  establishments,  according  to  the  Austrian  sy8t<?m,  differ  in 
several  most  important  respects  from  those  described  in  the  niemoii>$ 
i)i  the  French  chemists.  The  investigation  of  the  effects  of  heat, 
light,  and  of  storage,  under  a  variety  of  conditions  upon  grin-cottou, 
must  necessarily  extend  over  a  very  considerable  period  of  time,  but 
the  data  already  obtained  indicate  decisively  that  the  im favourable 
results  arrived  at  by  the  French  chemists,  in  a  comparatively  short 
space  of  time,  cannot  be  accepted  as  conclusively  establishinpr  such  a 
want  of  permanence  in  gun-cotton  as  to  preclude  its  application  as  an 
explosive  agent. 

October,  1864.  h\  A.  A. 


6bmhtg  WitttxriQ. 


Monday,  May  30th,  1864. 
Admiral  SIR  GEORGE  R.  SARTORIUS,  Kl.,  in  the  Chair. 
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A  PROPOSED  PLAN  FOR  WORKING  THE  HEAVIEST 
ORDNANCE  ON  BOARD  ARMOUR-PLATED  SUIPS  AND 
IN  FORTIFICATIONS,  WITH  COMPLETE  PROTECTION 
FOR  THE  MEN. 

By  Captain  E.  A.  Ingl£FI£LD,  R.N.,  F.R.S. 

Mk.  Chaikhan,  Ladiks  and  Gentlemen, — To  pi-o|K)8t^  a  revolution  in 
tlie  form  of  our  nhips  of  war  and  the  niutliod  of  fighting  guiw  both  at 
sea  and  on  land  batterieH,  may  at  first  sight  api)ear  a  i)resuinption 
which  could  only  be  qualified  by  evidences  of  some  plan  more  feasible, 
of  some  arrangement  more  comprehensive,  and  of  advantages  which 
will  compensate  for  such  material  changes. 

Now,  Sir,  though  I  cannot  lay  claim  to  the  discovery  or  invention 
of  such  a  plan,  yet  I  have  this  evening  luidertaken  to  lay  before  your 
Institution  two  models,  which  purpose  to  combiuo  certain  novel  ar- 
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raugeinciits,  by  which  guns  of  the  heaviest  description  known,  may 
be  fought  oil  board  ships  and  on  land  fortifications,  with  complete  pro- 
tection for  the  gunners,  and  only  a  partial  and  temporary  exposure 
of  the  gun.  Of  course  it  will  be  understood  that  in  making  this  as- 
sertion, it  is  clearly  with  the  provision  that  our  aimoar  plates  are 
impenetrable,  and  that  the  waUs  of  a  fortress  resist  the  impact  of 
shot.  These  are  elements  of  resistance  which  it  is  not  part  of  my 
business  to  discuss  thfs  evening,  though  I  may  remark  in  passing, 
that  it  is  not  an  unusual  expression  amongst  naval  men  to  speak  of 
the  *'  AVarrior"  as  being  practically  impeneti*able,  though  ex|)erimenti$ 
again  and  agahi  renewed,  have  gone  to  show  that  this  far-famed 
vessel  does  not  possess  an  armour-plated  side  capable  of  resisting  the 
shot  or  even  shell  projected  by  the  new  experimental  guns.  I  have, 
therefore,  had  this  matter  under  consideration  in  the  prepai-atiou  of 
my  plans  for  this  new  method  of  fighthig  heavy  ordnance.  I  have 
endeavoured  to  combnic  an  extra  protection  for  the  crew,  witli  a  cer- 
tain degree  of  utility  for  the  purposes  of  lifting  the  gmi,  and  I  shall 
i»resently  explain  to  you  the  method  by  which  I  obtain  these  results. 

But  l)efore  entering  into  an  explanation  of  the  models  before  you  on 
the  table,  it  would  perhaps  be  better  to  state  for  the  information  of 
those  amongst  my  audience  who  may  not  be  fully  aware  of  the  present 
position  of  our  iron-clad  navy,  what  aie  the  accepted  forms  and  build 
of  our  ships  of  the  present  day  as  regards  their  actual  outUne  and 
their  shot-resisting  capabilities.  I  shall  then  be  able  more  rcadily  to 
explain  the  position  which  I  have  taken,  the  short-comings  which  I 
have  proposed  to  meet,  and  the  general  advantages  of  a  novel  system 
fft'  fighting  guns  of  the  largest  calibre  at  sea  and  on  shore. 

First,  exploding  altogether  from  tlie  category,  ships  of  the  old 
wooden  class,  I  must  commence  with  those;  of  the  ^'  Warrior  "  descni>- 
tion — vessels  protected  on  their  gun-deck  and  below  the  water-line 
l)y  armour  plates  of  a  thickness  considered  [>ractically  sufficient  to 
keep  out  the  shell  and  shot  of  the  ordinaiy  s(;a  service  g'uns — at 
moderate  ranges — and  this  armour-plate  protection,  with  its  neces- 
sary backhig,  hi  the  "Warrior,"  actually  amounts  to  1,300  tons  of 
dead  weight  on  her  outer  sides ;  her  tonnage  being  over  (3,000. 

The  thickness  of  these  plates  varies  in  different  vessels  from  4  J  to 
;H  inches,  and  in  the  case  of  the  "  Black  Prince,"  extends  5-J  feet 
l)elow  the  water  line.  Now,  vessels  of  these  huge  dimensions  are 
only  constructed  to  cany  from  30  to  40  guns,  and  these  guns  are 
mounted  at  broadside  jx^rts,  reduced  now  to  the  smallest  dimensions 
consistent  with  the  i)roper  workuig  of  the  gun  at  extreme  training. 

In  tlie  model  before  you  is  a  |X>i*t  made  to  the  scale  of  ^  of  an  inch 
to  a  foot,  and  indicates  the  exact  size  and  proper  proportions  of  the 
|)(»rts  of  the  iron-plated  ram  frigate  "Agincourt,"  now  building  at 
JMessrs.  Laird*s  yard  at  Birkenhead.  By  actual  measureujent  and 
tracings  obtained  on  the  j>remises,  these  ports  are  3  feet  7^  inches  in 
(Irpth  by  2  feet  breadth  on  the  outer  side,  but  3  feet  t)  inches  on  the 
inner  side,  and  they  are  placed  11  feet  8  apart.  I  am  exact  in  stating 
this,  as  I  wish  to  point  out  very  particularly  the  area  equivalent  to  a 
space  10  feet  square  (in  a  vessel  having  only  15  ports  on  a  broadside), 
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exix)8eil  to  tUe  uuobstructcd  intrusion  of  shot  and  hIicII  fix>iu  an 
enemy's  ship.  And  when  we  remember  the  lamentable  dcstiniction 
of  life  lately  recorded  in  the  sea  fight  between  the  German  and  Danish 
ships  off  Hchgoland,  when  14  men  were  killed  and  wounded  at  one 
gun,  by  a  single  projectile,  he,  then,  who  can  say  that  any  invention 
which  shall  go  towards  reducing  these  apertures  in  armour-plated 
ships,  or,  still  better,  shut  them  up  altogether,  is  not  a  step  in  the 
right  durection,  can  hardly  realize  the  frightful  carnage  which  must 
be  the  result  of  a  sea  fight  in  modem  days  though  hardly  lasting  half 
the  time  occupied  by  our  shijw  at  Cam|x;rdown,  the  Nile,  and  Trafalgar ; 
out  of  which  fights  they  escajHid  comparatively  scathless. 

Naval  men  have  not  two  opinions  on  this  subject,  and  hence  the 
eager  anxiety  expressed  amongst  them  as  to  the  success  of  this  or 
that  gun  and  its  projectile. 

I  have  spoken  now  of  what  may  be  called  the  first  Government 
form  of  armour-plated  frigate.  There  are  other  varieties,  and  these 
are  usually  alluded  to  as  vessels  of  the  ^^ Defence"  class,  or  the 
•*  llector  "  class,  &c.  It  will  be  suflScient  to  add  tliat  in  this  latter- 
liumed  vessel  of  4,089  tons,  the  weight  of  armour-plates  is  limited  t<» 
873  tons  against  1,300  tons  in  the  "Warrior,"  and  tliese  tapering 
round  the  stem  and  stern,  are  41  inches  in  thicknesM  at  the  broadsides. 

Thei*e  is  still  another  class  of  uon-plated  frigates  to  which  I  must 
make  some  allusion,  as  they  appear  to  be  gaining  golden  opinions  for 
themselves  from  the  result  of  their  first  expeiiments — I  speak  of 
Mr.  iieed's  vessels.  Until  that  gentleman  became  chief-constructor 
of  the  Navy,  it  was  deemed  an  impossibility  to  combine  great  spe(;d, 
heavy  armaments,  and  im|x?netrable  armour-plated  sides  with  a  mi9- 
derate  tonnage ;  but,  by  the  experimental  vessels  "  Research "  and 
"  Enterprise,"  Mr.  Reed  has  proved  the  fallacy  of  tliis  supposition,  for 
he  has  combined  all  these  requirements  m  vessels  that  are  termed 
slooDs.     The  "  Enterprise  "  being  only  933  tons  burden. 

Whether  these  vessels,  with  their  central  iron-cased  batteries,  will 
uot  cause  a  revolution  in  the  opinions  of  our  shipbuilders  and  ship 
fighters,  seems  to  be  no  longer  a  question,  and  much  credit  is  un- 
doubtedly due,  not  only  to  Mr.  Reed  as  the  chief  constructor  of  thc» 
uavy,  but  also  to  the  Admiralty,  who,  against  much  opposition,  singled 
out  this  talented  gentleman  for  so  eminent  a  position. 

I  have  now  done  with  iron-cased  jwrt-holed  frigates,  and  I  come  U) 
the  first  umovaticm  \i\Hm  the  orthodox  form  of  a  vessel  of  war,  and  the 
method  of  fighting  her  gims ;  but  1  can  hardly  pass  at  once  to  a  brief 
description  of  the  clever  invention  of  my  friend  and  old  messmate, 
Captam  Coles,  without  some  allusion  to  the  angidated  sides  for  shi|)s 
of  war,  proposed  by  Mr.  Josiah  Jones,  of  the  finn  of  Jones  &  Quiggin, 
iron  shipbuilders,  Liverixn)!.  With  an  amount  of  patriotism  and  zeal 
seldom  equalled,  this  gentleman  has  ex[)ended  from  nis  private  purse  a 
sum  expressed  by  thousands  of  i>ounds,  menjly  to  exhibit  to  the  world 
the  soundness  of  his  theory,  and  it  is  but  fair  to  say,  that  the  experi- 
nients  carried  out  by  the  (iovernmei^  upon  the  shot-resistmg  targets 
constructed  by  Mr.  Jones  were  successful  as  regarded  the  object  that 
geutlejuan  had  hi  view^.    In  what  other  requiiximonts  they  failed  for 
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their  application  to  ships  of  war  I  am  not  in  a  position  to  state  ;  but, 
together  with  other  naval  officers,  I  am  so  strongly  of  opinion  that 
this  form  of  angiilated  side  might  prove  of  great  value  for  our  fleet  of 
the  future,  that  1  have  constnicted  one  side  of  my  model  to  represent 
a  vessel  with  angulated  sides,  and  1  believe  that  the  day  is  not  far 
distant  when  such  a  form  will  attract  for  itself  the  attention  it  deserves, 
and  which  did  not  elude  the  careful  consideration  of  our  ancestors  in 
olden  times,  when  they  donned  the  pigeon-breasted  steel  cuirass,  from 
which  a  bullet  or  spear  would  glance  off,  and  the  force  of  a  sword 
blow  be  destroyed. 

The  turret  or  shield  ship  of  Captain  Cowper  Coles  must  now  occupy 
for  a  few  moments  our  attention. 

It  so  happened  that  I  was  one  of  a  committee  selected  by  the  lat« 
Lord  Lyons,  when  he  was  commander-in-chief  of  the  Black  Sea  fleet, 
to  examine  and  report  upon  the  fii*st  proposals  of  Captain  Coles  for  a 
gun-raft.  It  is  almost  needless  to  add  that  we  were  unanimous  in 
the  opinion  that  the  invention  (even  in  its  immature  form)  was  valu- 
able ;  and  we  accordingly  recommended  that  the  Captain  should  bo 
permitted  to  proceed  to  England  for  the  purpose  of  bringing  his  pro- 
posals before  the  Admiralty.  This  was  in  the  year  of  grace  1855,  and 
now  in  1864  the  first  turret-ship  has  not  long  been  launched  by  the 
Government,  and  naval  men  are  looking  forward  anxiously  to  iho. 
report  of  her  abilities  as  a  shot-resisting  vessel,  and  what  appears  to 
be  equally  important,  as  a  sea-going  trustworthy  ship. 

Captain  Coles'  matured  form  of  tunet  or  shield-ship  consists  mainly 
in  having  iron  shot-proof  towers,  which  are  placed  amidships,  and  from 
20  to  25  feet  diameter,  and  which  work  centrally  on  turn-tables  below 
the  water  line. 

The  turrets  or  cupolas  (as  they  are  indifferently  teniicd)  have  one 
orniore  ports  of  a  size  sufiicient  to  ensure  the  proper  amoiuit  of  elevation 
and  depression  as  regards  depth,  and  of  width  with  reference  to  the 
size  of  the  g\m  moimted.  The  guns  are  directed  upon  the  object  to 
be  aimed  at,  by  moving  the  whole  turret  (which  has  a  ratchet  work 
and  pinions  below)  to  tbe  pro]>er  angle,  the  captain  of  the  gun  looking 
out  through  an  aperture  in  the  roof  of  the  turret  to  detennine  this 
angle,  and  give  the  necessaiy  orders  to  the  crew  working  the  Irvcrs. 
When  the  gun  or  guns  are  j>ointed,  they  are  fired  in  the  ordinary 
manner,  and  the  tun-et  is  tumed  away,  so  as  to  cany  the  ports 
out  of  the  line  of  fire  whilst  the  gim  or  gmis  are  being  reloaded. 
This  also  is  accomplished  in  the  usual  manner,  whether  the  piece  1><^  a 
breech  or  muzzle  loader. 

The  object  of  the  shield  ship  is  to  reduce  the  danger  t(»  the  gmi 
and  gunners  by  a  reduction  in  the  size  of  the  port  and  otherwise,  by 
moving  these  openings  out  of  the  line  of  fire.  And  here  1  am  hound 
to  say,  that  I  believe  the  advantiige  gained  is  great,  but  next,  it  bec(»nies 
my  duty  to  examine  at  what  cost  it  is  obtained. 

First,  a  cupola-ship  must  be  almost  rebuilt,  if  it  is  intended  to  con- 
vert a  ship  of  ordinary  constructitn  into  this  class  of  vessel.  Apertures 
must  be  cut  through  two  decks  of  a  diameter  varying  from  20  to 
25  feet,  and  this  is  a  very  serious  consideration  hi  a  vessel  which  has 
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to  hoar  uiK>n  her  broadsides  such  an  amouut  of  armour  plating  as  I 
liavo  stated  is  borne  by  the  "  Warrior ;"  but  to  this  we  must  add,  the 
f^eat  weight  of  the  iron  cupolas,  which  I  cannot  better  illustrate  than 
by  stilting  that  in  the  far-famed  iron-clad  Birkenhead  rams  (which 
have  been  for  several  months  under  my  charge),  the  turrets  weighed 
each  100  tons  without  the  guns,  and  this  in  vessels  of  only  1,800  tons 
burden.  Thus  it  will  be  seen  that,  to  obtain  the  partial  protection  of 
the  crew  fighting  a  turret-gun,  we  must  cut  largo  holes  in  the  decks 
of  our  ships,  and  add  an  amount  of  top-hamper  to  the  vessel,  this,  not 
thtj  least  objectionable  element  in  such  an  arrangement  for  a  sea- worthy 
vessel.  It  is  just  this  which  S(M3ms  to  be  the  most  doubtful  part  as  re- 
gards the  success  of  the  cupola-ships,  for  it  must  always  be  borne  in  mind 
that  be  the  armament,  or  the  means  of  fighting  it,  what  it  may,  Eng- 
land's marine  supremacy  can  only  be  maintained  by  possessing  a  sea- 
going fleet ;  and  admirable  as  the  cupola-ships  may  prove  for  coast 
defence,  I  cannot  bring  my  30  years'  exiwrience  in  the  navy  to  recon- 
cile the  notion  that  a  cupola-ship  in  a  gale  of  wind  will  behave  very 
differently  to  the  Agamemnon,  when  she  was  well  nigh  foundering 
with  the  Atlantic  cable  on  board. 

Having  now  generally  alluded  to*  the  present  construction  and  form 
of  our  iron-clad  navy,  I  bring  you  to  the  arguments  which  presented 
themselves  to  my  mind  when  considering  the  facts  I  have  laid  before 
you. 

1  asked  myself,  cannot  the  advantages  of  cupola-ships  over  broadside 
jK)rt  ships  be  obtained  by  some  less  cumbrous  arrangement  than  such 
as  is  set  forth  in  the  first-named  vessels  ? 

And  thus  1  was  eventimlly  led,  after  much  anxious  thought  and 
some  experiments  and  calculations,  to  propomid  the  plans  which  1  now 
propose  to  explain  to  you,  with  the  assistance  of  the  models  on  the 
table. 

3Iy  invention  consists —  ' 

Ftratly^  in  an  arrangement  by  wiiich  I  can  dispense  with  the  neces- 
sity for  ports  through  which  to  fin^  guns  in  an  armour-plated  ship. 

Secondli/.  In  a  |)eculiar  method  of  taking  the  aim  or  laying  the 
piece,  and  of  loading  whilst  the  gunnci*s  are  entirely  f>rotected ;  that 
is  to  say,  as  far  as  the  capabilities  of  iron  armour  plates  will  admit, 
and  in  some  degree  still  more  effectually  from  the  effects  <»f  a  bursting 
shell,  or  splinters  fn)m  shot  which  may  have  penetrated  the  sides. 

Thirdly.  1  chiim  to  employ  a  process  for  hfting  the  gim  from  its 
place  of  security  to  its  firing  position,  by  a  ix>wer,  I  believe,  liitherto 
unemployed  for  aiiy  pnictical  purposes. 

The  model  before  you  (see  Plate  XXVI II,  Fig.  1)  represents  the  seo 
t  ion  of  a  vessel  of  about  1,800  tons  on  the  scale  of  three-fourths  of  an  inch 
to  a  foot,  and  the  gun  which  was  i)ointing  through  the  port  cut  in  the 
side  of  the  vessel  is  a  jwrfect  model  of  a  UX)-ix}under  Armstrong  gun 
upon  the  same  scale.  1  now  close  up  this  port,  and  in  doing  so  may 
remark  that  I  propose  with  comparative  facility  to  convert  any  broad- 
side ix)rt  ships  into  a  vessel  fitted  as  I  suggest,  without  any  material 
re-arrangement  of  structure. 

The  gun  is  now  mounted  on  a  carriage  and  platform,  specially 
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Airang-ed  for  the  purposes  I  propose,  and  tliis  will  be  better  described, 
by  displacing  the  piece  aiid  exlubiting  the  parts  separately. 

The  circular  platform  or  turn-table  (Fig.  2),  ujx)!!  which  the  inclined 
slide  is  made  to  revolve  centrally,  has  an  inner  ratchet- work,  the  outer 
rim  of  wiiich  is  graduated,  and  the  inclined  slide  is  provided  with  a  flat 
transvei*se  bar  or  plank  which  extends  to  the  periphery  of  the  plat- 
fona,  and  carries  at  either  extremity  a  pointer  which  marks  the  angle 
upon  the  graduated  platform  whicli  the  inclined  slide  is  made  to 
assiune  by  means  of  pinions  when  moved  by  a  lever,  cauBing  the  whole 
slide  to  revolve  round  the  tuni-table. 

The  carriage  and  gun  are  mounted  on  the  inclined  slide  in  the  usual 
manner,  the  slide  being  so  situated,  that  on  the  firing  of  the  gun,  it 
recoils  up  the  inclined  plane,  whilst  for  ninning  out  the  piece  prepara- 
tory to  firing,  its  slope  renders  this  operation  more  easy. 

It  will  be  seen  that  the  metal  ways  on  the  gun-sHde  are  provided  with 
a  pall-plate,  whilst  the  carriage  itself  has  palls  fitted  on  its  fore  part, 
and  a  coach  spring  on  its  rear  (Fig.  3).  The  gun  cames  metal  pointer* 
firmly  fixed  on  the  tnnmions ;  these  work  in  a  recess  prepared  in  the 
gun-carriage,  and  are  the  indicators  of  the  angle  at  which  the  axis  of 
the  piece  is  laid,  by  reference  to  a  graduated  arc  let  into  the  reccsa, 
and  thus,  when  the  indicator  stands  at  0,  the  gun  is  laid  on  a  plane 
with  the  deck  of  the  vessel,  or  perfectly  horizontal  when  the  ship  is 
on  an  even  keel.  The  breech  of  the  gun  is  elevated  or  dcproBsed  by 
the  ordinary  breech  screw. 

I  have  now  explained  the  mode  of  directing  the  gun,  when  the  angle 
to  the  keel  of  the  ship  at  which  the  object  Hes  has  been  ascertained, 
and  I  must  now  ask  your  attention  whilst  I  describe  this  process. 

Through  the  side  of  thci  vessel  (Fig.  4),  at  a  convenient  height  from  the 
ship's  deck,  a  small  orifice,  for  the  admissicm  of  a  tube  of  the  diameter 
of  an  ordinaiy  spying-glass,  is  made  and  fitted  on  gimbles.  This  tube 
is  free  U)  move  in  any  direction  liorizontally  and  vertically,  within  a 
necessary  radius.  Immediately  beneath  this  tube,  and  hinged  to  the 
ship's  side  is  a  graduated  arc,  whilst  vertically  a  graduated  bifurcated 
bar  receives  the  telescope,  and  works  in  a  slot  on  the  horizontal  arc 
previously  described.  It  will  thus  be  seen,  that  the  angle  at  which 
the  object  lies  to  the  kc^el  of  the  vessel  may  be  readily  observed, 
and  it  is  not  difficult  to  understand,  that  if  this  graduated  arc  and 
bifurcated  bar,  correspond  with  the  graduations  on  the  gmi  platform 
and  the  cnrriage,  th(»  axis  of  the  gun  may  be  easily  adjusted  to  cor- 
resix>nd  almost  mathematically  with  the  axis  of  thedirecthig  tube,  and 
I  wish  it  to  be  ])articularly  noted,  that  with  such  an.  arrangement,  and 
under  these  circumstances,  the  gun  may  be  pointed  and  loaded  at  the 
same  time. 

I  come  now  to  the  process  of  lifting  the  pui  to  a  spot  from 
whence  it  may  be  fired,  and  here  I  must  state,  that  several  methods 
suggested  themselves  to  my  mind,  viz.,  by  steam,  manual  power,  or 
hydraulics. 

"  The  beautiful  prwision  with  which  the  steam-hammer  of  Mr.  Xas- 
myth  W(u*ks,  and  the  marvellous  i)ower  which  is  so  entirely  under  the 
command  of  the  engineer,  that  he  can  alternately  strike  a  blow  of 
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10  or  15  tons,  or  crack  the  shell  of  a  filbert  without  damaging  the 
kernel,  readily  suggested  a  mode  for  raising  a  piece  of  ordnance  which 
might  be  of  the  heaviest  description,  and  yet  must  be  elevated  with 
precision  and  certainty.  These  were  reasons  why  I  first  held  a  pre- 
ference for  this  mode  of  accomi)lishing  the  object  I  had  in  view.  The 
steam  power,  now  always  available  on  board  our  ships  of  war  (aiid 
especially^  at  a  time  when  there  would  be,  as  in  the  case  of  an  attack 
on  a  fortress,  a  quantity  of  this  valuable  element  escaping  to  waste), 
was  an  inducement  to  work  the  guns  of  my  new  fashioned  vessol  by 
that  power,  but  more  mature  consideration  satisfied  me  that  it  would 
be  imprudent  to  trust  to  this  power  alone,  as  in  the  event  of  its  failure 
during  an  action,  or  its  being  all  required  for  the  purposes  of  locomo- 
tion, the  armament  of  the  ship  would  be  placed  hoi*s  de  comhcU, 

I  have  therefore  abandoned,  in  some  measure,  this  motive  power, 
and  though  I  am  not  without  belief  that  by  a  judicious  arrangement 
of  counterpoises,  the  guns  might  be  easily  raised  by  manual  labour, 
yet  I  would  prefer  considering  this  only  as  a  substitute  for  the  other 
method^  which  I  must  now  describe. 

When,  in  a  ship  drawing  about  20  feet  of  water,  the  engineer  desires 
to  blow  out  his  boilers,  he  finds  that  if  the  pressure  of  the  steam  is 
reduced  to  about  9  lbs.  on  the  square  inch,  he  must  find  some  other 
way  of  emptying  them ;  in  other  words,  the  pressure  of  the  water  <m 
the  bottom  of  the  ship,  is  equal  to  about  9  lbs.  on  the  square  inch. 
Now,  this  is  the  power  I  employ  for  lifting  my  guns. 

In  the  hold  of  the  ship,  I  place  fiye  cylinders  with  pistons  of  a 
diameter  and  a  length  of  stroke  sufficient  for  the  work  required,  and 
arranged  with  valves  to  admit  water  through  the  ship's  bottom ; 
always  bearing  in  mind  that  as  the  upward  stroke  is  made,  the  pres- 
sure decreasing,  an  excess  of  power  is  required  in  the  first  histance. 
Now,  I  derive  from  this  arrangement  several  advantages  over  the  use 
of  steam ;  the  motion  is  more  steady,  and  each  gun  has  its  independent 
motor ;  moi-eover,  the  piece  is  supported  upon  five  coluums  of  water, 
and  I  conceive,  is  thus  more  easily  sustained  at  its  re(|uired  altitude 
than  if  these  were  cohmuis  of  steam.  But  I  do  not  require  a  power 
equal  to  lifting  the  entire  weight  of  the  gun,  for  I  have  an-anged 
counteqwises  at  the  sides  of  the  vessel,  which  by  chains  are  so  con- 
nected with  the  franicwork  of  the  gun-platform  that  a  great  deal  of 
the  weight  is  transferred  to  them,  and  these  counter|X)ises  are  by 
preference  plates  of  iron,  which  form  an  extra  protection  to  the  crew, 
and  are  available  for  the  detention  of  those  death-dealing  splinters 
and  fragments  of  the  modern-days  shell,  which  all  practical  men  de- 
clare, are  more  to  be  dreaded  than  the  round  shot,  which  blunders  in 
at  a  port  and  carries  itself  with  a  whole  skin  through  the  other  side  of 
the  vessel.  This  counterixjise  of  course  rises  and  falls  to  corres- 
pond with  the  motion  of  the  gun,  and  is  kept  in  its  position  by  several 
chains  so  as  not  to  become  useless  should  any  one  of  them  be  sh<»t 
away. 

We  must  now  sup)X)se  the  giui  to  have  been  raised  by  the  pressure  of 
the  water  admitted  into  the  cylinder  to  the  l(*vel  of  the  upper  deck, 
guided  securely  and  witli  precision  by  stout  upright  iron  stanchions  on 
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the  foro  and  aft  side  of  the  platfonn,  which  has  cheeks  on  its  pm- 
pheiy  to  receive  the  same. 

The  deck  is  prepared  for  action  by  letting  down  the  falling  bulwwb 
into  the  recesses  prepared  for  them  in  the  iron-plated  deck.  The  go 
is  run  down  the  inclined  plane  by  the  crew  below,  the  palls  haviiif 
been  raised  by  a  tripping  line  arranged  for  the  purpose  and  acting  with 
the  nmnhig-out  tackle.  Should  the  object  have  altered  its  directioi 
during  the  process  of  raising  the  gnn,  the  gim  can  be  re-directed  by 
the  crew  from  below,  as  the  pinions  and  elevating  screw  have  sqmst 
heads  on  their  under  side  which  can  bo  worked  by  keys.  The  piece  is 
fired  by  the  captain  of  the  gun,  who  is  thus  enabled  to  look  out  when 
the  object  is  on  through  his  directing  tube,  should  there  be  any  rolling 
or  other  motion  in  the  ship. 

The  gun  upon  firing  recoils,  and  the  shock  of  the  discharge  is 
greatly  relieved  by  the  powerful  coach-spring  which  is  afiSxed  to  the 
rear  of  the  gun-camage,  and  which  abuts  upon  projections  terminating 
the  metal  slides  on  the  inclined  plane.  The  valves  are  then  turned  to 
allow  the  water  to  escape  into  the  hold  of  the  ship,  where  it  is  used 
for  the  boiler-feed  or  injection,  or  inti>  a  convenient  reservoir.  The 
gun  is  thus  gradually  lowered  into  a  place  of  security,  and  iron  shut- 
ters which  are  constructed  to  slide  under,  and  thus  close  up  the 
circular  aperture,  are  dra^vn  into  their  placets,  and  thereby  the  crew  are 
protected  from  the  effects  of  a  shell  bursting  over  the  vessel. 

I  will  now  very  briefly  enumerate  the  advantages  I  propose  for  my 
new  method  of  fighting  guns. 

Istly.  I  can  convert  any  broadside  vessel  wnth  comparative  ease, 
and  iiiex[X)nsively,  into  a  vessel  to  carry  the  heaviest  ordnance  on  my 
plan — the  ordinary  hatchways  in  the  deck  of  a  ship  being  easily  con- 
vertible into  gun-iifjertures — and  this  will  not  interfere  with  their  use 
as  hatchways  under  ordinary'  circuinstancos,  for  they  may  still  he 
fitted  with  skylights,  as  shown  in  the  model,  or  hatches  for  battening 
down  and  with  hatchway-ladders  made  to  shmt  over  the  gun  when  it 
is  secured  below  for  sea  service. 

2ndly.  1  can  carry  the  heaviest  ordnance  in  greater  numbers  than  a 
ship  of  the  same  tonnage  encumbered  with  iron  turrets,  and  I  caa 
place  the  weights  as  may  be  found  most  convenient,  low  or  high,  or  in 
any  middle  {position  to  suit  the  trim  recpiinMl. 

IJrdly.  I  can  fight  ni}'  guns  with  coni})lete  jirotection  for  the  crew, 
as  far  as  the  impenetrability  of  an  iron  side  can  avail  to  exclude  an 
enemy's  shot  or  sh(»ll. 

4thly.  In  ciise  of  ji  shot  or  shell  penetrating  the  ship's  side,  the 
loose  comixjnsating  j)late  will  receive  th<^  splinters,  and  thus  j^rotect 
the  men  from  tin?  danger  which  has  be(»ii  remarked  as  so  imminent 
whenever  a  shot  jnerces  the  sides  of  an  iron-plated  vessel. 

othly.  The  gnn  can  be  fought  as  an  npjxM-deck  gnn  entirely  when 
exercising  at  a  target,  or  at  very  long  ranges,  when  thi»  men  are  nc>t 
exposed  to  an  enemy's  fire. 

An  objection  might  be  raised  as  to  iho  recoil  of  ji  very  heavy  gun, 
both  regarding  the  concussion  upon  the  platform  and  h(Miee  to  thi^ 
glands  of  the  steam  or  water  cyfinders.     But  this  model   shows  an 
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arrangement  which  obviates  this  danger.  The  five  piston-rods  are 
connected  at  tlioir  up|)er  ends  by  means  of  a  wrought  u*on  plate,  which 
is  a  counter  part  in  form,  but  not  in  thickness,  to  the  gun  platform. 
Upon  this  the  latter  is  entirely  supported,  without  in  any  way  being 
connected  therewith,  and  I  may  add  that  the  whole  concussion  of  the 
discharge  is  received  upon  the  beam-ends  of  the  vessel. 

The  heavier  the  ordnance,  it  would  appear  tlie  less  the  recoil,  for,  I 
find,  upon  reference  to  the  official  reports  of  the  trial  of  the  llorsfall 
gun,  that  with  a  charge  of  50  lbs.  of  powder,  and  250  lbs.  projectile, 
at  point  blank  range,  the  recoil  was  only  4  feet  9  inches. 

In  a  heavy  sea-way  I  employ  an  extra  stanchion  on  the  other 
quadrants  of  the  platform  not  j)rovidGd  with  the  iron  guides  or  up- 
right beams  before  alluded  to,  but  as  these  would  only  be  required 
when  the  ship  was  rolling  or  heeling  over,  or  in  bad  weather,  they 
may  bo  usually  kept  suspended  to  tho  beams  overhead,  as  shown  in 
the  model. 

It  must  not  be  lost  sight  of,  that  the  gunners  in  both  land  batteries 
and  ships,  working  guns  on  my  system,  are  not  liable  to  be  incon- 
venienced by  smoke ;  and  tho  "  din  of  battle  "  would  be  to  them  less 
distracting. 

I  have  prepared  a  model  of  an  iron  mantelet,  which  may  be 
employed  to  ^)rotect  th(^  gun  carriage,  and  a  gunner,  should  it  be 
deemed  more  certain,  in  obtaining  an  aim,  to  take  the  final  sight 
for  firing  from  the  piece  itself,  which  can  also  be  discharged  by  the 
same  man. 

I  must  now  direct  your  attention  to  this  model  of  a  land  batter}'. 
The  arrangements  for  working  the  gun  are  identical  with  those  I 
have  explained  in  the  ship  model,  but  as  tho  ramparts  of  a  fortress 
are  considerably  thicker  than  any  ship's-side,  the  method  of  laying 
the  gun  does  not  apply.  It  therefore  becomes  necessary,  after  the 
gun  IS  loaded,  to  send  up  a  gunner  with  the  piece  to  take  aim,  and  ho 
takes  his  seat  on  a  wooden  saddle  beside  the  gun,  and  from  this  pos- 
ture he  is  able  to  look  along  tho  sights,  and,  assisted  by  the  gunners 
below,  to  lay  the  gun  at  the  proper  angle. 

I  propose  that  in  a  case  such  as  this,  an  iron  mantelet  (similar  to 
that  I  have  shown  in  the  ship  model)  should  form  a  portion  of  the 
traversing  platform,  and  this  will  be  shot-proof  to  shell  splinters  or 
musketry. 

I  must  trespass  a  few  moments  longer  on  your  attention  whilst 
I  explain  the  method  of  raising  tlie  gim  in  land  batteries,  for  though  I 
h'jve  provided  this  model  with  five  cyHnders  similar  to  the  lifting 
apparatus  for  the  ship,  I  am  of  opinion  that  water  counterpoises  would 
1k»  the  more  preferable  method,  as  weight  would  be  no  object  in  a 
fortress,  the  balance  might  b<^  so  nici^ly  equipoised,  that  very  little 
manual  power  would  be  requisite  to  raise  the  gun  to  its  required  level, 
and  I  prefer  tanks  filUid  with  water  to  be  emjiloyed  as  the  counter- 
{^K)ise,  l)ecauso,  in  case  the  enemy  should  sm-ceed  in  effecting  i\\v  cap- 
ture of  a  gun,  by  turning  the  water  out  of  the  tanks,  they  would  be 
at  once  placx^d  hors  de  romhat.  Moreov<»r,  whenever  a  command 
of  water  could  bo  obtained,  the   gim  might  be   entirely   !ift<'d   and 
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lowered  by  alternately  supplying  the  tank  with  more  wat^r,  or  dntTB* 
it  off. 

I  inuKt  ask  you  to  remark  also,  that  guns  mounted  on  batteries  rr 
ramparts  on  my  plan,  have  the  peculiar  advantag'c  of  being  as  eaah 
fired  upon  the  ilank  or  rear,  as  upon  the  face  of  the  work.  Iholdtlu 
to  be  no  small  advantage,  and  I  am  m  ho^xis  that  when  my  plans  hat 
been  subjected  to  the  opinions  of  engineers,  they  may  obtain  considen- 
tion  from  tliis  peculiar  advantage. 

When  the  guns  are  not  required  for  seiTice,  they  are  placed  ia  thor 
lowest  iK)sition,  and  a  skylight  covers  the  apertmx),  which  is  fitted  ii 
the  centre  with  a  fimnel ;  this,  in  winter,  would  bo  used  for  the  esot 
of  smoke  from  the  gunner's  quarters,  and  would  supply  air  at  other 
times. 

The  delicate  structure  of  modem-days  ordnance,  seems  to  demaod 
that  extra  care  should  be  taken  of  the  guns,  and  by  my  arrangcmeBt 
they  wfmld  be  constantly  imder  cover. 

I  have  now  to  thank  you,  Mr.  Chaii-man,  Ladies  and  Gentlemen,  for 
your  kind  attention  to  my  im|3erfect  discourse.  I  owe  my  thanks  ^i 
to  the  Council  of  this  invahiable  Institution  for  the  courtea^  with 
which  (upon  hearing  of  my  invention)  they  afforded  me  this  oppor- 
tunity of  making  my  plans  public,  and  I  trust  they  will  accept'  from 
me  the  assurance  that  I  feel  much  flattered  at  the  Iiouour  they  haw 
conferred  upon  me;  and  last,  though  not  least,  to  you  Ladies,  for  your 
presence,  and  the  interest  you  have  manifested  in  my  discourse.  This, 
1  presume,  must  arise  from  a  belief  that  the  comparative  safety  of 
those  who  do  battle  for  you  and  your  homes,  is  the  object  of  my  in- 
vention, and  thus  wisely  you  agree  with  the  sentiments  of  our  great 
English  Poet,  who  declared  that,  "  A  victory  is  twice  itself,  when  tho 
achiever  brings  home  full  numbers." 

Mr.  OsiJOUXK  culled  attention  to  a  plan  which  has  been  patented  by  Captain 
Mutliewi»,  of  the  Leicestoreliiro  militia,  also  for  raising  and  lowering  guns  on  a  move- 
able platlonn.  Some  conversation  ensued  as  to  the  expediency  of  taking  the  pbn 
into  consideration  on  the  present  occasion,  and  eventually,  it  was  arranged  that  tlif 
nect'ssary  pa))er8  should  bo  submitted  to  the  Coinicil  for  their  dc<usion,  as  to  whether 
they  should  be  read  in  the  Institution  at  a  futuro  day. 

Uenr  Athniral  Sir  F.  Xicoijsox,  Bart.,  C.B. :  I  do  not  wish  to  detain  the  meotinf! 
more  than  a  lew  minutes.  There  are  so  many  points  connected  with  this  invention, 
that  I  think  it  would  be  quite  im])Ossible  for  any  oificer,  or  even  for  any  naval  urcliit4xrt, 
and  I  sec  a  very  distinjndshcd  one  ])n\sent  to  jjive  an  opinion  off-liund  on  the  matter. 
I  wouUl  sujTgest  to  (\iptain  fnglelield  that  lie  shoidd,  when  his  paper  is  printed,  give 
us  all  the  details  connected  with  it  ;  all  the  measurements,  of  which  I  think  we  have 
had  none  this  evening.  We  shoidd  like  to  know  the  size  of  all  your  eylinderw.  Could 
yuu  tell  us  the  draught  of  water  of  your  ship  ? 

t'n})tain  IxGLEFlELD:  This  is  a  model  of  a  ship  of  1,800  tons  burden,  chewing 
II)  feet  of  water. 

Sir  V.  NicoLsoN  :  "NVhere  would  the  water  line  be  ? 

C'nj)tain  Inglefield  :  This  is  a  model  to  show  the  princi])le  of  the  thing.  I  con- 
fess 1  have  not  calculated  more  than  actually  to  obtain  the  area  of  the  cylinder  to 
lifK  a  certain  weight  with  a  certain  pressure  of  water.  1  find  tlie  ]>resMire*  of  water 
at  a  height  of 

20  feet  would  be  87  lb.  ot  the  bottom  of  the  ship. 
17  feet         „        7-n6  lb. 


15  feet         ,.        0-65  lb. 
13fw(         .,         5-G41I.. 
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Showing  tho  varietj  of  prcsAuro  at  different  heights.  I  should,  of  course,  have 
entered  more  fully  into  the  description,  only  I  was  limited  to  an  hour,  and  I  was 
anxious  to  make  my  paper  short,  in  order  to  give  gentlemen  an  opportunity  to 
discuss  the  subject  if  they  should  be  inclined  to  do  so. 

Sir  F.  NicOLSON  :  That  is  one  point.  There  ia  another  point  I  do  not  quite 
understand ;  you  elaim  tluit  those  plates,  which  you  call  the  counterpoises  would 
protect  your  men.  But  when  your  gun  is  up,  tbe  plates  are  down  on  the  next 
deck? 

Captain  iNOLKPrKLD  :  They  are,  of  courw».  They  do  not  protect  tho  men  at  all 
times ;  but  while  the  gun  is  being  loaded  and  the  meu  arc  in  motion  about  the  gun, 
the  counterpoises  are  in  some  measure  a  protection  not  only  to  them,  but  to  the  man 
who  is  pointing  through  the  aperture.  It  is  merely  an  extra  protection,  used  as  a 
counterpoise  to  the  gun,  and  made  available  to  catch  splinters. 

Sir  F.  Nicx)L80ir :  But  when  that  coimterpoise  is  down  in  the  lower  position,  it 
does  not  catch  splinters. 

Captain  Inolefikld  :  Of  course,  it  docs  not  then,  except  in  ease  a  shot  should  come 
through  the  lower  part ;  but  the  eounteriwise  need  not  remain  so  low,  it  may  be 
carried  up  on  the  deck. 

Sir  F.  NicoLBON  :  Then,  with  regard  to  the  gun  itself,  I  presume  while  it  is  on  the 
deck  it  is  completely  exposed  ? 

Captain  Inolkpibld  :  Not  completely  exposed  when  the  mantelet  is  on,  such  as  I 
have  sliown  here. 

Sir  F.  NicoLBOK  :  It  will  not  be  exposed  you  mean  to  say,  because  your  mantelet 
protects  it.  But  if  I  understand  the  arrangement,  your  mantelet  only  protects  it  on 
one  side.  Then  with  regard  to  the  pointing,  I  should  like  to  know  now  far  as  to 
training  either  fore  or  idl,  you  can  point  the  pointing  tube ;  because  as  far  as  I 
understand  tho  thing,  your  pointing  tube  labours  under  the  disadvantage  of  a  broad- 
side ffun,  while  your  gun  on  the  upper  deck  by  which  it  is  pointed  has  a  range  all 
round? 

Captain  Inolsfield  :  Yes,  it  is  so  far  true  that  the  gun  has  a  range  all  round ; 
but  we  mu5t  always  bear  h\  mind  tluit  there  are  the  masts  and  the  rigging,  and  that 
though  the  gun  bears  all  round,  it  could  not  be  fired  all  roimd.  Nor  ooiUd  any  deck 
gun  on  a  turret  ship.  Tlie  mantelet  protects  the  gun  in  the  direction  of  the  line  of 
fin».  It  may  be  made  larger  than  what  I  have  shown  licre. 
Sir  F.  N1COL8OK  :  Suppose  an  enemy  on  each  side  ? 

Captain  Ino^efield  :  Then  it  is  liable  to  bo  exposed  on  the  unprotected  side. 
But  my  claim  is  tjmt  the  gun  is  only  exposed  for  a  very  small  i>ortion  of  time  ;  that 
time  being  while  it  is  run  out  and  fired ;  for  tho  instant  it  is  run  in,  it  is  lowered. 

Captain  Jasper  Selwyn,  R.N. :  As  an  old  messmate,  I  get  up  to  compliment 
Captain  Inglefield  on  the  ingenuity  and  talent  he  has  displayed  in  doing  that  which 
is  a  very  novel  thing,  making  the  column  of  water  which  is  necessarily  displaced  by 
the  ship  a  source  of  motive  power.  However  we  may  disagree  from  him  with 
respect  to  the  peculiar  conditions  under  which  he  employs  it ;  still  it  is  a  very  valu- 
able fisature,  and  it  is  a  novel  one,  which  promises  very  considerable  results.  Whether 
the  counterpoise  will  go  on  acting  with  exact  equality  under  the  circumstances  of 
heeling,  of  course  is  a  point  open  to  doubt  ;  but  I  have  no  doubt  Captain  Inglefield 
has  provided  sufficient  surplus  power  for  that  purpose.  But  there  is  a  point  on 
whicn  I  have  remarked  before,  witli  regard  to  tlie  cupolas — (Captain  Coles  has 
not  been  here  to  give  me  an  answer  on  that  subject) ;  and  I  should  like  to 
ask  0^f>tain  Inglefield  how  the  difficulty  tliat  I  allude<l  to  is  got  over.  It 
is  this:  in  all  centrally  placed  gtms,  tlie  instant  the  ship  heels  over,  it  is  true 
on  the  broadside  you  may  get  a  depres»ion  of  six  degrees ;  but  on  the  bow  and 
not  very  far  on  the  bow,  or  towards  the  quarter,  you  nuist  necessarily  fire  through 
the  deck,  if  you  want  to  bring  your  guns  horisoutal.  It  strikes  me' that  that  is  a 
considerable  objection  to  the  eni]>loyment  of  n  very  large  proportion  of  pivot-guns  as 
the  armament  of  large  sliips.  If,  in  the  eoun»o  of  Captain  Inglefield*s  answer,  he 
will  be  kind  enough  to  touch  upon  tliat  point,  and  show  how  far  his  ship  may  heel 
over  without  interfering  with  the  how  or  the  quarter,  in  pointing  the  gun  to  wind- 
ward, it  will  be  a  very  great  difticulty  set  at  rest.     With  respect  to  the  angulated 
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Bides,  I  think  that  feature  has  receired  its  eliief  blow  from  the  fact  that  the  rcrj  heel- 
ing oyer  brings  the  angulated  side  on  the  lee  side,  in  as  unfiikvourable  position  as  it 
would  be  if  the  side  were  upright.  At  long  ranges  where  the  trajectory  cauBes  (he 
shot  to  impinge  on  the  plate  at  an  angle,  all  the  adyantages  to  be  obtained  from  the 
angulation  are  lost  Some  gentlemen  think  the  trajectory  a  piece  of  professional 
slang ;  but  I  think  those  who  are  accustomed  to  artillerj  will  scarcely  doubt  that  it 
has  its  effects,  and  that  the  deck  is  the  most  vulnerable  point  in  all  ships  owing  to 
that  very  fact.  With  regard  to  the  employment  of  the  pointing  tube,  1  am  luippy 
to  be  able  to  relieve  a  brother  officer  ol  a  difficulty,  by  drawing  his  attention  to  the 
fact  that  by  means  of  a  small  prism  of  glass,  you  may  deflect  the  ray  of  liglit  coming 
from  the  object,  so  that  a  person  on  the  main  deck  or  the  lower  deck  can  see  his 
object  quite  as  well  as  if  he  were  looking  at  it.  So  that  the  tube  is  not  a  necessity, 
it  can  be  done  away  with.  I  am  afraid  we  shall  find  the  counterpoise  liable  to  very 
considerable  difficiUty.  It  is  a  familiar  fact  to  all  engineers  that  whenever  you  have 
to  deal  with  a  moveable  platform,  the  weights  vary,  the  weight  increasing  with  the 
upward  movement  and  decreasing  with  the  downward,  that  is  to  say,  if  liaving  s 
pound  weight  on  mv  liand  I  move  it  downwards  with  a  velocity  of  one  foot  per 
second,  I  have(  positively  subtracted  from  the  pressure  of  that  weight ;  if,  on  the 
other  hand,  I  move  m;^  hand  upwards  with  a  velocity  of  one  foot  per  second,  I  add 
to  the  weight.  That  is  a  consideration  wliich  is  of  considerable  importance  in  all 
these  cases,  and  which  would  lead  to  complications,  that  I  am  afraid  would  throw  the 
counterpoise  out  of  work.  There  is  also,  as  in  all  these  cases  of  supporting  heavy 
weights  on  stanchions  rising  from  the  bottom,  very  considerable  variation  in  the 
pressure  due  to  the  moveable  platform  from  the  heeling  and  tossing  about  of  the 
ship  at  sea.  These  arc  considerations  which  would  require  very  accurate  and  close 
calculations  before  we  could  admit  that  they  were  perfectly  met.  That  has  shown 
itself  a  good  deal  in  the  cupola  sliip  that  has  been  sent  out,  the  *'  Royal  Sovereign." 
They  have  shown  that,  owm^  to  a  want  of  consideration  to  that  fact  on  the  part  of 
some  gentlemen  connected  with  it, — I  beg  distinctly  to  say  that  I  am  not  referring 
to  Captain  Coles, — the  bottom  has  bulged,  and  the  whole  of  the  bearings  have 
altered. 

Sir  F.  NicoLSOV :  I  met  Captain  Osbom  to-day,  and  asked  him  about  it ;  and  I 
assure  you  it  is  quite  a  mistake. 

Captain  Selwyn  :  I  take  the  published  accounts. 

Sir  F.  NiCOLSON :  I  pit  Captain  Osbom  against  the  published  accounts,  and  I 
leave  it  to  the  meeting  to  say  wliich  authority  they  will  take. 

Captain  Selwtn  :  I  had  not  heard  it ;  and  I  am  glad  to  hear  it  on  the  authority 
of  Captain  Osbom.  Still  I  think  the  objection  will  apply,  because  if  there  is  any 
alteration  in  the  ship  in  harbour,  there  will  be  much  more  alteration  after  she  has 
been  at  sea.  With  regard  to  the  system  as  appHed  to  fortifications,  I  think  Captain 
Inglefield,  when  he  spoke  of  tanks  in  the  battery,  must  have  contemplated  getting  the 
water  from  tanks  at  a  distance.  Because  it  would  be  imprudent  to  rely  for  raising 
your  guns  upon  tanks  in  the  battery  which  might  be  pierced.  And  as  to  the  power 
of  firing  to  the  rear  of  forts,  if  that  applies  to  sea-facea  forte,  I  think  by  the  time  you 
have  to  fire  at  an  enemy  in  the  rear,  you  would  have  to  get  out  of  the  fort  altogetlier. 
For  other  forts,  particularly  in  the  nature  of  a  marteUo  tower,  it  would  be  a  moat 
valuable  peculiarity  to  bo  able  to  fire  landward  or  seaward.  The  applicatiou  of  the 
principle  to  large  ships  I  have  ventured  to  call  in  question.  But  I  must  now  say 
that  by  no  means  do  my  remarks  apply  to  small  gun-vessels,  which  have  no  such 
protection  as  they  require,  and  which  must  evidently  have  some  protection  when 
we  go  to  war,  with  the  iron-cased  ships  now  forming  the  bulk  of  fleets.  For  I  must 
deny  that  the  "  Enterprise"  is  a  well -protected  ship.  Captain  Inglefield  has  t^aid  it 
is  known  that  no  four-and-a-half  inch  plate  is  a  good  protection  to  a  gun.  Then-fore 
it  is  foUy  to  rely  upon  no  better  protection  than  this  for  our  small  gun-vessels. 
Moreover,  a  ship  whose  velocity  may  be  ten  knots  an  hour  on  trial,  I  beg  leave  to 
doubt  whether  she  will  get  more  than  nine  knots,  when  she  gets  all  her  stores  on 
board.  If  that  be  so,  and  tliis  vessel  be  a  corvette,  of  what  use  would  she  Ix*  ?  The 
light  vessels,  which  should  be  the  eyes  of  a  fleet,  if  we  are  ever  to  have  a  fleet  agaiu. 
should  have  the  greatest  speed.     Vessels  such  as  the  Confederates  have,  skimmers  of 


vnrn  complete  protection  for  the  men.        379 

the  sea,  maj  come  down  on  your  convoy  and  snap  them  up  and  be  off  again  before 
your  corvette  can  get  near.  *  Therefore*  I  do  not  think  the  "  Enterprise  is  to  be 
named  as  so  satisfactory  a  cUiss  of  vessel  as  some  of  the  papers  give  us  reason  to 
believe.  I  shall  be  glad  to  see  (and  I  have  no  doubt,  as  time  progresses,  that  Mr.  Reed 
will  be  able  to  give  us)  something  much  better  than  the  "  Enterprise."  No  one  will 
bo  unwilling  to  recognise  the  readiness  which  he  has  shown  to  adopt  improvements 
as  they  arise,  and  to  give  us  some  of  his  own.  Therefore  I  hope  some  of  the  im- 
provements he  will  in  future  adopt,  may  give  us  an  efficient  light  tonnage  vessel, 
well  armed. 

Commander  Scott,  R.N.  :  I  will  merely  make  one  or  two  remarks.  It  appears  to 
mo  that  the  introduction  of  that  sort  of  machinery  on  board  ship  is  out  of  place,  for  I 
think  the  heaviest  gun  can  be  worked  very  readily  without.  My  own  new  is,  that 
rather  too  much  stress  is  laid  on  the  disadvantage  of  ports,  from  not  considering  how 
armour-clad  vessels  are  to  bo  fought.  Seeing  that  you  will  have  very  few  guns  in 
future,  and  very  heavy  gims,  I  think  you  should  discharge  those  guns,  and  then  sheer 
>our  vessel  ofl'  slowly,  and  tliat  wHl  close  the  ports.  If  you  have  to  rftise  the  gun  and 
lower  it,  you  lose  a  great  deal  of  time,  just  at  the  very  moment  when  you  want  your  guu 
to  be  fired  as  rapidly  as  possible  in  close  action.  At  a  distance,  the  raising  and  lower- 
ing of  your  fi^n  certainly  cannot  be  of  much  value,  nor  would  you  attempt  to  do  it. 
>Vith  rcguru  to  supportme  the  gun,  as  Captain  Inflefield  proposes  by  columns  of 
vrater,  I  very  much  fear  whether  the  holes  in  the  uiip*s  bottom  would  not  tend  to 
weaken  her  considerably.  I  agree  with  what  Sir  Frederick  Nicolson  has  said  about 
the  gun  being  exposed,  that  it  is  a  very  serious  objection  in  a  large  gun.  I  think  the 
closing  of  the  apertures  over  the  gun  by  shutters  is  not  likely  to  w  attended  with  good 
effects,  because  if  a  heavy  shell  feU  on  deck,  a  one-inch  shutter  would  not  keep  it  out, 
and  if  you  had  a  two-inch  shutter,  you  would  have  such  a  mass  to  inove,  toat  you 
would  not  be  able  to  work  it  at  aU.  In  truth,  the  more  simple  you  have  all  the 
things  connected  with  naval  warfare,  the  better.  The  observation  Captain  Inglefield 
made  just  now,  about  the  delicate  ^uns  we  are  likely  to  have,  rather  confirms  this. 
We  have  those  d^cate  guns,  but  they  have  been  already  shown  to  be  a  mistake. 
Those  guns  are  fiut  disappearing.  No  breech-loader  is  being  made  at  the  present 
time ;  me  whole  of  the  breech-loaders  will  be  removed,  and  we  shall  soon  have  no 
heavy  breech-loading  guns  at  all.  So  that  we  shall  have  guns  as  simple  as  possible, 
that  will  stand  work,  and  wUl  not  require  any  arrangement  of  the  kind  proposed  to 
protect  them. 

Commander  Dawson,  JI.N. :  I  should  like  to  ask  a  question  with  regard  to  the 
want  of  uniformity  of  pressure  on  the  ship's  bottom.  I  suppose  there  will  be  two 
or  three  euns  mounted  towards  the  extremities.  There  must  be  some  parts  of 
the  ship  being  raised  out  of  the  water  while  others  are  being  dipped  into  the 
water,  and  there  will  necessarily  be  a  difference  of  pressure,  llow  is  that  to  be  got 
over  in  the  working  of  the  gun  ?  Again,  I  do  not  quite  apprehend  this  point, 
when  a  gun  is  fired  with  great  elevation,  there  will  be  a  great  pressure  down- 
ward, which  may  come  upon  one  side  of  the  platform  ;  and  thus,  it  appears  to  me 
it  would  act  upon  one  or  two  of  the  cylinders  only.  I  did  not  catch  the  explana- 
tion of  how  that  was  to  be  got  over.  Another  point  I  did  not  quite  understand 
is,  how  the  connection  between  the  telescope  and  the  traversing  of  the  gun  is  to 
be  kept  up  in  the  rolling  and  pitching  motion  of  a  ship,  so  as  to  follow  the  object 
quickly,  and  to  communicate  the  wishes  of  the  captain  of  the  gun  as  to  its  move- 
ments, without  the  interposition  of  several  second  captains  to  read  off  and  regulate 
the  several  elevating  and  training  ares.  Those  are  the  only  points  that  occur  to 
me  at  present ;  and  I  believe  I  am  doing  a  senrice  in  asking  these  questions. 

The  Chaibm AN  :  I  have  some  observations  to  make.  In  a  vessel  of  that  size,  with 
a  gun  of  a  calibre  for  a  400-  or  a  500-pounder  shot,  what  time  would  you  allow  for 
raising  the  gun  and  lowering  it,  ana  for  the  process  of  loading  again,  lifting 
it  up  and  firing  it  ?  I  must  express  my  gratification  at  hearing  this  application 
of  a  power  which  has  never  been  made  use  of  before ;  and  which,  if  not  exactly 
carried  out  upon  the  principle  you  have  laid  down,  will,  I  think,  be  a  useful 
hint  that  may  be  improyed  upon  and  applied  by  and  by.  I  quite  agree  with 
Captain  Scott,  that  when  you  have  a  heavy  gun  upon  the  deck,  if  you  are  fighting 

2  c  2 
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at  a  distance,  you  idll  not  want  to  lower  it.     Your   gun   will    be   sufficientiT 

Srotected  by  tbe  distance,  and  you  will  take  your  chance ;  by  not  being  lowered 
own  eveiy  time,  you  can  fire  a  greater  number  of  shots.  Therefore,  takiiig  one 
objection  with  the  other,  I  think  the  adrantago  of  being  able  to  fire  much  uster, 
though  the  gun  may  not  be  so  well  protected,  is  a  greater  advantage  than  that 
of  lowering  the  gun  down  to  load  after  every  discharge.  This  remark  applies  to 
firing  at  a  considerable  distance.  When  you  arc  near  your  enemy,  then  rapidity  of 
fire  is  a  matter  of  the  utmost  importance.  I  remember,  in  the  action  off  Tn6Jgtr, 
the  ship  I  was  on  board,  engaged  a  Frenchman.  She  ran  aboard  ns  with,  her  nmt' 
sail  yard  into  our  main  rigging.  We  liad  six  guns  on  each  deck  to  bear  upon  wr; 
and  it  was  the  rapidity  of  tlie  &e  wluch  changed  entirely  the  fortune  of  the  day.  In 
the  course  of  thirty -six  minutes  she  had  434  of  her  crew  killed  and  wounded,  and  all 
her  masts  were  by  the  board.  Slie  came  alongside  us  with  her  royals  set,  and  in  thirty* 
six  minutes  that  was  her  state.  It  was  tl^  rapidity  of  fire  that  did  the  miadiiet 
Fortunately  ours  was  one  of  the  few  ships  in  those  days  in  which  gunnery  liad  been 
very  much  attended  to  ;  and  our  men  were  able  bv  their  superior  rapidity-  of  fire  to 
beat  down  the  fire  of  the  Frenchman.  The  result  was,  tlmt  througnout  the  whole 
action  we  had  only  about  90  men  killed  and  wounded,  while  the  Frenchman 
lost  434  men,  and  was  disabled  in  thirty -six  minutes.  Tliat  shows  how  important  it 
is  to  be  able  to  have  rapid  fire  in  close  action.  Then,  again,  it  is  a  most  important 
object  to  make  use  of  heavy  guns  in  the  simplest  manner  possible.  I  am  glad  to  tee 
men  of  your  talent  and  genius  occupying  yourselves  in  so  important  a  subject  as  tbat 
of  working  very  heavy  guns,  because  we  certainly  must  come  to  the  use  of  heavy 
guns.  With  guns  of  calibre  for  shot  of  400  lbs.  or  600  lbs.  no  thickness  of  armour- 
plating  could  ever  be  made  that  would  resist  such  shot.  I  mean  for  sea^eoiof 
vessels.  Therefore  it  is  a  matter  of  groat  importance  that  we  should  bo  able  to 
make  use  of  the  heaviest  guns,  by  land  and  by  sea,  in  the  simplest  and  eaaest 
manner.  About  two  years  ago,  in  a  pamphlet  I  published,  I  proposed  to  make 
the  ship  the  gun  carriage,  and  to  take  up  the  recoil  by  a  succession  of  bulTer 
springs,  and  always  to  fire  tliese  heavy  suns  on  a  lino  with  the  keel.  I  believe, 
accoi^ing  to  the  size  of  the  ship,  you  might  have  two,  three,  or  four  of  these  guns  at 
each  end,  with  screws  at  each  end,  and  guns  at  each  end.  Of  course,  a  new  system 
of  tactics  would  be  required  with  ships  of  that  kind.  When  they  fight,  they 'must 
always  keep  the  bow  towards  the  enemy,  and  combine  the  action  of  the  ram  with  the 
guns.  As  tills  is  the  first  time  I  have  heard  the  details  of  the  plan  wliieh  you  havo 
given  us,  I  confess  tliat  I  have  not  quite  followed  tlioiii.  But  as  ti  sailor,  I  think  you 
will  agree  with  me,  that  for  the  firing  of  your  guns  you  cainiot  have  the  amingenient 
too  simple.  When  you  are  very  close,  you  must  have  very  rapid  firing ;  and  when 
you  are  at  a  distance,  protection  is  not  of  much  import^mce.  I  must  nmke  an  obser- 
vation \*'ith  regard  to  Mr.  Eced.  Mr.  Kced  has  had  a  hard  task  to  work.  In  tlie 
huiidine89  of  liis  vessolf,  he  has  ct-rtainly  uiade  great  advances  upon  the  former 
most  unhandy  vessels,  whicli  (as  far  as  my  experieuet^  goes)  are  deficient  in  all  the 
material  qualities  which  are  essentially  necessary  to  constitute  an  efficient  maii-of-v^-ar 
for  cojist  serWce  as  well  as  for  ocean  service.  Wo  shall  require  coast  sen'ice  more 
frequently  than  ocean  service  ;  therefore  vessels  of  extreme  handiness  and  rapidity 
are  very  necessary. 

Captain  Inglefikld  :  I  came  here  quite  prepared  for  a  discussion  of  my  plans,  so 
novel  as  they  are.  I  did  not  expect  to  find  all  my  brother  officers  agree  with  me ; 
and  I  am  glad  to  find  that  they  have  no  more  serious  objections  to  urge  than  those 
which  have  been  brought  forward  this  evening.  In  reply  to  those  questions,  I  will 
answer  the  Chairman  first.  First,  with  reference  to  what  has  fallen  from  you  and 
myself  u]X)n  the  subject  of  Mr.  Reed's  vessel,  I  would  like  to  explain  the  exprt>ssion 
I  made  use  of  in  my  lecture,  when  I  said  that  until  the  thne  Mr.  Reed  became  Chief 
Constructor  of  the  Navy,  we  had  all  but  one  opinion;  naval  architects  and  naval 
men  behoved  it  was  only  possible  to  have  very  heavy  gims  and  very  heavy  armour 
on  large  ships. 

Sir  F.  Nicx)i80N :  With  grt»at  speed. 

Captain  Inolefield  :  With  great  H\ycod.  That,  I  think,  was  tlioroughly  under- 
stood.    Now  Mr.  Reed  has  jjroduced  vessels  that,  so  far  as  the  experiments  are  re- 
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port4Ml,  have  been  hiehly  successful.     So  I  read  in  the  official  report  in  the  public 
prints,  and  that  much  I  quoted  in  my  paper.     Captain  Selwyn  has  referred  to  the 
(M>unten>oises  that  I  employ  for  asffisting  to  raise  the  guns.   He  thinks  they  would  not 
rise  and  fall  with  sufficient  accuracy,  and  that  there  would  be  a  difficulty  in  guiding 
them.     It  is  possible  there  might  be.    But  I  do  not  find  there  is  any  difficidty,  how- 
ercr  much  a  ship  may  heel,  in  the  rising  and  falling  of  the  pistons  of  the  cylinders  in 
the  larger  ships,  or  of  the  slide  ralves,  or  in  the  rising  and  falling  of  the  sliding  gear 
in  a  vessel,  that  rises  and  falls  many  times  in  a  minute.    Therefore  I  think  with  a 
suitable  arrangement  there  would  be  no  difficulty  in  working  these  oounterpoises, 
which  have  nothing  but  their  own  grarity  to  keep  them  in  their  places.    They  might 
be  carried  in  the  lower  part  of  the  ship,  m  conTonient  slides  and  uprights  for  making 
them  work  exactly.     Objection  was  made  to  the  holes  in  the  bottom  of  the  ship,  by 
which  the  water  is  to  be  supplied  to  the  cylinders.     But  it  must  be  borne  in  mind 
that  all  ships  of  modem  times  have  some  eight  or  nine  holes  in  their  bottoms,  and 
yet  we  never  hear  of  much  going  wrong.    They  are  fitted  with  valves.    These  holes 
tare  employed  for  blowing  out  and  supplying  the  boiler.    And  with  such  openings  as 
these  I  would  feed  my  c^oinders  by  which  the  water  is  supplied  to  the  pistons.    There- 
fore I  do  not  consider  tLat  any  great  difficulty  would  be  occasioned  on  that  ground. 
The  shutters  which  I  use  for  covering  the  apertiure  are  not  intended,  like  the  deck 
which  is  covered  with  a  certain  thickness  of  iron  plate,  exactly  to  keep  out  a  fiiUing 
shell ;  but  it  is  intended  to  protect  the  crew  from  the  splinters  of  a  shell  which  may 
burst  over  the  aperture.    Of  course,  if  they  were  made  of  the  weight  and  thickness 
of  the  deck,  there  would  be  great  difficulty  in  moving  them. — ^With  reference  to  the 
pressure  of  wat<;r  when  a  ship  heels  over  in  a  seaway,  I  may  reply,  that  if  one  portion 
of  the  ship  is  heeling  over,  and  is  thus  much  out  of  the  water,  the  other  portion  of 
the  ship  is  so  much  the  more  immersed.    Therefore  the  pressure  upon  the  cylinders 
would  be  equalised  in  that  manner ;  upon  one  side  the  pressure  might  be  greater, 
while  upon  the  other  it  might  be  less.    Conveyed  through  a  table  or  a  platform  such 
as  I  have  in  this  model,  quite  independent  of  the  gun-platform,  and  worked  in  suit- 
able slides,  I  consider  that  the  gun  itself  would  uways  rise  at  a  perfect  level,  and 
that  the  platform  would  carry  it  perfectly  truly.     One  gentleman  spoke  of  the  diffi- 
culty of  aiming  the  gun,  while  the  captain  who  is  looking  through  the  telescope  is 
not  actually  at  tlie  breech  of  the  gim.    But  I  should  explain,  what  must  be  familiar 
to  most  of  you,  that  the  captain  of  the  gun  does  nothing  himself  with  regard  to  the 
laying  of  the  gun,  except  to  look  along  it.    He  orders  the  handspike-men,  and  the 
men  at  the  side  tai^kles,  "  Muzzle  to  the  right !    Muzzle  to  the  left !    Elevate !     De- 
press !"    And  so  the  captain  of  the  gun,  in  this  instance,  will  look  along  the  tube, 
and  will  read  from  the  arc  the  angle  at  which  it  should  lie ;  and,  instead  of  saving, 
"Muszle  to  the  right,"  he  will  say,  "Two  degrees  before  the  beam!"  or,  "Two 
degrees  almft  the  b^Eun ! "    At  long  ranges,  I  tliink  you  said,  Sir  Q-eorge,  that  it  would 
not  be  necessary  to  lower  the  gun.     You  rcmcmWr,  perhaps,  that  in  my  paper  I 
said  specially  that  when  firing  at  a  target  and  at  long  ranges,  the  gun  might  be 
fought  entirely  from  the  upper  deck ;  and  I  beheve,  moreover,  my  gun  would  be 
applicable  to  fighting  from  the  upper  deck  with  less  exposure  to  the  crew.    For  I 
showed  you  by  this  amuigement  the  gim  is  run  out  entirely  by  the  crew  below ;  and 
if  this  mantelet  is  employed,  tlio  guimer  may  sit  in  a  ])rotectea  position  looking  along 
the  gun,  and  giving  his  orders  through  the  open  aperture  to  the  men  below,  who  will 
train  the  gun  by  means  of  the  pinions  and  ratchet  work  in  the  direction  required. 
The  gun  upon  its  running  in,  if  it  is  a  breech-loader,  may  be  loaded  on  the  upper 
deck  easily ;  or  if  the  men  arc  fighting  upon  the  upper  deck,  they  may  load  it,  two 
men  being  exposed  only  for  a  moment,  and  retinng  upon  the  gun  being  fired. 
Therefore  I  tliink  the  gun  may  be  fired  even  as  an  upper  deck  gun.    With  regard  to 
the  advantages. of  a  central  gun  or  pivot  gun  over  a  broadside  gun,  I  conceive  that 
one  point  has  not  been  alluded  to,  which  should  not  be  lost  sight  of.     It  is  this  :  we 
are  coming  to  a  ]H!riod  when  nothing  but  the  heaviest  ordnance  can  avail  for  our  war 
shij>s.     W  e  find  that  sliip^,  liowever  thickly  they  may  be  coated  with  iron,  and  how- 
ever well-protected  with  teak  backing  or  iron  lining,  can  nevertheless  be  penetrated. 
Therefore  we  must  employ  heavy  guns  for  such  work  ;  and  if  heavy  guns  are  to  be 
employed,  I  do  not  think  tliat  tliey  can  bo  carried  u|x>n  a  broadside ;  that,  in  fact. 
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they  must  be  in  some  poeition  where  a  ship  can  carry  in  a  aeawaj,  or  in  a  gile  o£ 
wind,  such  an  immense  amoimt  of  motal  as  is  contained  in  this  Tery  heavy  ordnanca  I 
therefore  believe  that  such  heavy  guns  must  be  carried  as  central  guns.  I  jnopemi. 
this  plan  for  carrying  very  heavy  guns  in  a  central  position,  as  haying  the  advantsp 
of  carrying  half  the  number  that  I  should  require  in  a  broadaide  ahip,  ¥«r 
clearly  my  guns  can  be  fought  on  either  side,  instead  of  carrying  a  double  number 
which  you  must  always  do  in  a  broadside  ship. 

Oaptain  Selwtn:  Will  Captain  Ingleficld  bo  kind  enough  to  remember  tbs 
question  I  asked  about  the  bow  to  windward  when  the  ship  is  heeling  oyer  ? 

Captain  Inglefield  :  I  do  not  think  that  that  is  a  question  that  any  one  is  in  i 
position  to  answer ;  for  let  the  ship  heel,  place  your  gun  as  you  may,  you  camiot  fiit 
nrom  the  centre  of  your  ship  across  your  bows  without  firing  through  your  deck,  in- 
less  you  have  a  turret  placed  so  high,  that  you  can  point  clear  pf  that  immiaw 
range  of  deck. 

Oliveb  Lang,  Esq. :  I  have  one  remark  to  make,  viz.,  tJie  lecturer  has  stated 
that  all  naval  architects  thought  it  impossible  small  sea-going  ships  could  be  built 
to  carry  armour  plates,  and  that  until  Mr.  Reed  showed  us  how  to  do  so  we  had  do 
idea  of  anything  of  the  kind.  For  myself  and  every  naval  architect  I  am  acquainted 
with,  I  entirely  repudiate  that  statement.  The  lecturer  tells  us  the  "  Enterprise" 
is  a  vessel  that  "  has  done  wonders,  that  she  has  attained  a  speed  of  near  ten  Imots." 
Now  the  speed  of  the  "  Warrior"  is  about  fourteen  knots,  and  what  chance  would  a 
vessel  like  the  "  Enterprise"  have  at  sea  with  the  "  Warrior ;"  but  if  the  "  Enterprise" 
is  designed  only  as  a  coasting  ship,  then  a  vessel  could  be  built  of  the  same  sue  as 
her  that  would  do  everything  she  can  do,  and  draw  from  two  to  three  feet  kis 
water.  That  naval  architects  supposed  the  "  Defence "  the  smallest  size  ship  thst 
could  be  built  to  carry  armour  plates,  I  entirely  repudiate. 

Captain  Inglefield  :  In  reply,  I  can  only  say  that  the  reports  I  have  read  of  the 
experiments  with  the  "  Enterprise  "  and  "  Research,"  are  such,  as  have  led  me  into 
this  error,  if  error  it  be,  that  thev  have  achieved  very  large  advantages,  which  had 
not  been  anticipated  by  liaval  arcnitects  and  by  seamen.  I  have  had  no  opportunity 
of  going  out  in  the  vessel.  I  have  read  the  report  from  which  the  words,  pretty 
nearly,  that  I  have  used  myself  have  been  quoted,  that  until  Mr.  Reed  laid  down 
these  vessels,  the  "  Research  "  and  "  Enteri^rise,"  it  had  always  been  considered 
that  great  speed,  heavy  armaments,  and  sides  iron-protected  far  below  the  water- 
line,  could  only  be  carried  in  large  vessels. 

Mr.  Lang  :  Then  ten  knots  you  consider  to  be  high  speed  ?  I  do  not ;  and 
although  I  do  not  believe  the' *' Enterprise "  will  realize  more  than  nine  knots, 
1  give  her  ten  ;  but  what  chance  would  such  a  ship  have  with  one  like  the  "  War- 
rior," having  a  speed  of  fourteen  and  a-half  to  fifteen  knots.  Why  ihe  would  be  o«i 
of  tight  in  less  than  tiro  hours.  It  is  well  known  that  a  ship  that  has  to  carry  heavy 
weights  must,  if  required,  to  attain  high  speed,  have  less  displacement  given  by  size 
and  not  by  filling  the  fore  and  after  ends,  as  with  a  bad  formed  ship  it  is  imi>os8iblo  to 
obtain  high  speed,  and  that  if  ships  are  equally  well  designed,  and  have  power  in 
proportion,  tne  speed  of  the  large  ship  will  always  exceed  that  of  the  smaller  one; 
but  when  the  large  one  has  a  speed  ot  fourteen  and  a  half  and  fifteen  knots,  and  the 
small  one  only  ten,  what  chance  can  the  latter  have ;  it  is  absurd  to  compare  the  one 
with  the  other. 

Sir  F.  NicoLSOX  :  You  used  the  word  "  official  report,"  just  now.  Is  it  the 
rejwrt  in  the  Times  that  you  have  read,  or  have  jou  seen  any  other  report  ? 

Captain  Inglefield  :  I  eonfess  I  have  seen  no  other  report  ;  but  this  was  often 
spoken  of  as  an  official  report. 

Sir  F.  NicOLSON  :  I  want  to  ex])lain  to  the  meeting  the  value  of  these  reports.  I 
have  had  some  experience  of  the  reports  under  the  head  of  Naval  and  Military 
Intelligence,  which  appear  in  the  newspapefs.  At  Woolwich  I  have  had  two  years 
and  a  half  experience  of  the  accuracy  of  these  reports,  and  if  tlie  meeting  will  be  good 
enough  to  take  it  upon  my  testimony,  I  can  assure  you  that  they  are  frequently  very 
inaccurate. 

Mr.  Lang  :  An  old  master  shipwright  who  had  been  ut  Chatham  a  considomblo 
number  of  years,  told  me  the  most  surprising  thing  was,  tliat  when  ho  saw  anything 
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in  tho  papers  of  which  he  had  the  meaiu  of  knowing  the  oonrectness  or  not,  he 
always  found  tho  report  incorrect. 

Commander  Soott  :  Will  you  allow  me  to  say  one  word  more,  at  Captain  Ingler 
field  has  mentioned  a  point  which  ought  not  to  be  passed  oTer  without  comment  ; 
thAt  is,  as  to  working  heavy  guns  on  a  broadside. — No  heavy  guns  were  proposed  to 
be  worked  upon  the  broadside  at  all,  until  it  was  proposed  in  this  Institution  about 
two  years  ago. — The  proposal  was  first  mentioned  here  in  1862.  But  the  yessels  that 
Captain  Inglcfield  has  bein  speaking  of.  were  only  built  to  take  the  guns  then  in  the 
service,  the  GS-pounders  and  the  110-pounders,  which  are  not  the  heanest  guns.  I  wish 
to  mention  that,  because  it  was  in  this  Institution  that  the  plan  of  working  heavy  guns 
on  the  broadside  was  first  brought  forward.  If  Captain  Jtnglefield  will  refer  to  the 
journal,  to  the  report  of  Mr.  Barras8*s  lecture  (I  do  not  know  whether  it  has  been 
published  or  not)  he  will  there  find  not  only  that  heavy  guns  were  proposed  to  be 
worked  on  tho  broadside,  but  that  the  means  by  which  they  were  to  be  worked  was 
particularly  described — guns  up  to  24  tons. 

The  Chairman  :  With  regard  to  the  critique  upon  vessels,  that,  I  think,  is  not  the 
immediate  subject  of  your  lecture  ;  it  is  the  working  of  the  gun. 

Captain  Inglefield  :  Certainly ;  but  reference  is  made  to  what  I  have  stated.  One 
more  remark  with  regard  to  the  newspaper  reports,  that  Sir  Frederick  Nieolson  has 
endeavoured  to  explain.  I  may  say,  and  I  think  it  is  known  to  you  all,  that  it  is  a 
reiy  common  thing  to  bring  before  much  larger  and  much  more  important  assembhes 
than  this,  the  reports  of  the  newspapers.  In  tho  House  of  Commons  we  frequently 
find  paragraphs  read  and  discussed  from  tho  newspaper  reporte.  Therefore,  I  am 
not  very  much  out  of  the  road  in  having  taken  for  granted  what  appeared  in  the 
TimeSt  which  I  may  perhaps  qualify  by  calling  it  a  semi-ofiicial  report  respecting  the 
trial  trip  of  tho  "  Enterprise.*  Upon  the  semi-ofiicial  report  I  based  my  argument. 
If  I  am  in  error,  those  gentlemen  who  have  been  in  ofiicc,  and  who  know  what  were 
the  actual  performances  of  the  vessel,  are  far  better  able  to  give  an  opinion  upon  the 
subject  than  I  am.  I  yield  to  them  in  that  respect ;  nevertheless,  1  cannot  desert 
tho  gentleman  whom  I  spoke  of  before  (Mr.  Beed)  ;  though  I  have  never  seen  him 
but  once  in  my  life,  and  therefore,  he  is  no  acquaintance  or  friend  of  mine,  I  believe 
him  to  be  a  very  talented  gentleman,  very  well  adapted  to  the  position  in  which 
Government  has  placed  him. 

Mr.  Oliter  Lang  :  When  tho  statement  was  first  mentioned  by  the  lecturer,  I 
thought  it  was  so  foreign  to  tho  subject  of  the  lecture,  tliat  it  would  have  been 
encroaching  on  the  time  of  tho  company  had  I  noticed  it ;  but  when  the  lecturer 
repeated  that  naval  architects  did  not  know  that  a  smaller  ship  might  be  buUt 
to  carry  armour  plating,  I  thought  then,  tliat  I  really  could  not  leave  the  room 
without  setting  him  right ;  as  it  would  have  been  thought  that  I  agreed  with  the 
lecturer  m  every  wonl  ho  said.  Tho  lecturer  teUs  us  that  he  has  given  us  these 
statcmenta  on  the  reports  of  tho  Times,  that  the  "  Enterprise  "  is  a  most  signal 
success.  I  ask  him  what  he  conceives  to  be  a  signal  success  ?  If  by  a  stretch  I  make 
the  speed  of  the  "  Enterprise  "  ten  knots,  and  S  by  a  stretch  in  the  same  proportion, 
I  make  the  sx>eed  of  the  "  Warrior  "  fifteen,  then  I  ask  him  whether  he  thinks  ten 
knots  in  proportion  to  fifteen,  a  great  success  ? 

Captain  Ixolefield  :  In  reply  to  that  observation,  I  think  I  quite  meet  the  views 
of  the  Council  in  saying  that  this  is  not  the  time  nor  the  occasion  for  discussing  the 
merits  of  the  "  Enterprise,"  or  any  other  phip.  I  therefore. feel  that  I  am  not  (»lled 
upon  to  respond  exactlv,  or  to  defend  this  vessel  or  that.  I  merely  alluded  to  it  as 
liaving  read  what  I  unclerstood  was  the  feeling  of  naval  architects,  and  of  naval  men 
with  reference  to  armour-plated  ships  of  various  sizes. 

Captain  Selwyx  :  As  the  discussion  has  taken  rather  a  conversational  shape,  and 
as  some  points  have  been  raised  to  which,  as  Captain  Scott  remarked,  a  reply  could 
not  be  made  previously,  I  may  briefly  ifotice  a  question  which  is  a  very  interesting 
one,  that  of  broadside  guns  against  pivot  guns,  as  regards  the  possibihty  of  carry- 
ing broadside  guns.  I  am  totally  at  a  loss  to  understand  why,  if  corvettes  like  the 
"  Tartar  '*  can  be  built  to  carry  ten  68-pounder8  of  three  tons  each  on  the  broadside, 
the  same  vessel  cannot  carry  two  ten-ton  guns.  It  is  very  true  the  weight  is  more 
locally  placed ;  but  I  conceive  any  naval  arthitcct  will  tell  us  that  that  can  bo  met 
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by  increasing  the  Btrength  at  the  point  which  is  c^ed  upon  to  bear  it.  Therefore,  I 
do  not  see  anv  very  material  difficulty  as  regards  the  carrying  of  the  very  heaTiM 
guns  that  artillerists  choose  to  make  on  the  broadside  of  a  ship,  properly  odciiktiBg 
for  them. 

The  Chairman  :  If  no  other  gentleman  wishes  to  make  any  remark,  we  will  thisk 
you,  Captain  Inglefield,  for  the  paper  you  have  read, — for  the  able  manner  in  vliidi 
you  haTc  treated  subjects  of  somuirn  importance  to  the  sailor  as  well  as  to  the  soldier. 
I  am  glad  to  find  men  of  your  character  giving  attention  to  matters  of  so  much  im- 
portance ;  and  I  hope  they  will  continue  their  investigations.  We  are  in  a  tranfltioK 
state.  Everything  connected  with  naval  construction  and  artillery  is  a  question  of 
life  or  death  to  us.  I  hope  the  attention  of  both  services  will  be  called  to  it,  and 
that  we  shall  frequently  have  papers  read  on  the  subject  with  the  ability  and  ingenaitT 
which  you  have  shown. 


Monday,  Juue  6tli,  1864.  • 
Captain  E.  GARDINER  FISHBOURNE,  R.N.,  C.B.,  iu  the  Chaii*. 
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ON  THE  DRESS  AND  ACCOUTREMENTS  OF  TUE  INFANTRY 

OF  THE  LINE. 

Contributed  by  Major  Lynden  Bell,  Unattached,  and  read  by 

the  Secretary. 

WiTnix  the  last  few  years,  much  has  been  done  by  His  Royal  High- 
ness the  Field-Marshal  Commanding-in-Chief,  and  those  in  authority, 
to  improve  the  condition  of  the  British  soldier.  Libraries,  reading- 
rooms,  gratuitious  instruction,  better  food,  and  more  liberal  allowances 
of  clothing,  have  been  granted  and  provided ;  his  social  position  has 
been  raised,  and  facilities  have  been  given,  and  inducements  held  out, 
to  acquire  education  and  habits  fitting  him  for  the  higher  grades. 

For  these  metisures  we  cannot  be  sufficiently  thankful.  Advance- 
ment is  taking  place  in  other  directions  also.  No  effort  is  spared  to 
promote  general  efficiency;  the  divisions  of  the  army  are  massed,  and 
) permanent  camps  of  instruction  hjive  been  established,  by  which  an 
c'tY(»ctive  organization  is  kept  up.  Troops  are  now  habituated  to  act 
in  large  bodies,  and  valuable  experience  is  thereby  gained,  both  by 
staff  and  regimental  officers. 

The  soldier,  moreover,  is  now  armed  with  an  excellent  rifle,  and 
taught  to  use  it.    It  would  be  impossible  to  particularize  each  step 


386  ON  THE  DRESS  AND  ACCOUTREMENTS 

which  has  been  taken  m  advance,  but  when  we  look  back  upon  what 
was  the  state  of  our  army,  after  the  long  peace,  and  compare  it  with 
the  army  of  to-day,  the  country  has  reason  to  rejoice. 

There  is  still  another  source  of  congratulation,  which  must  not  pass 
unnoticed,  namely,  that  the  shir  whicm  it  has  been  customary  to  cast 
upon  our  Staff,  will  soon  be  (if  it  is  not  already),  a  thing  of  the  past, 
for  the  Staff  College  sends  forth  a  class  of  officers,  which,  in  cducatioa 
and  practical  qualification,  equals,  if  not  surpasses,  the  standard  of  the 
"  Etat  Major  "  of  any  army  in  the  world. 

I  have  dwelt  on  these  matters  because  they  are  encouraging  to  al 
who  have  the  welfare  of  the  Service  at  heart,  and  desire  to  bene6t  it, 
in  however  slight  a  degree,  and  accordingly  I  submit  this  paper,  on 
the  vexed  question  of  the  dress  and  accoutrements  of  the  Infantry  of 
the  line,  for  charitable  consideration,  and  shall  feel  glad  if  any  part  or 
parts  of  it  are  thought  worthy  of  notice. 

There  is  an  old  saying  that  "  Pine  feathers  make  fine  birds,"  and  it 
is  applicable  to  the  soldier.  If  we  make  him  proud  of  his  uniform,  be 
will  hesitate  to  disgrace  it. 

Smart  men  are,  as  a  nile,  those  most  to  be  depended  on  in  the  hour 
of  danger,  whereas  the  slovenly  fellow,  who  does  not  care  for  his 
appearance  on  parade  or  in  the  streets,  almost  always  lacks  espftt-de- 
coi'ps,  and  fails  to  he  of  use  when  he  is  most  needed.  But,  as  limited 
expense  is  a  consideration  of  the  highest  importance,  let  me  premise 
that  though  I  would  have  the  soldier  proud  of  his  solcUer-Uke  uniform, 
I  would  not  decorate  him  unnecessarily'  wuth  one  extra  button,  or  one 
extra  piece  of  lace. 

Chaco  (See  Plate  XXIX,  Pig.  1). — A  commencement  tnust  be  made, 
so  let  us  take  the  several  parts  of  the  dress,  seriatim,  beginning  with 
the  chaco. 

Truth  to  say,  many  improvements  have  been  from  time  to  time 
introduced  in  its  shape  and  size,  so  that  the  field  for  reform  in  this 
particular  is  proportionately  lessened;  one  evil  still  romaiiis,  namely, 
the  convex  peak,  which,  merely  from  the  weiglit  of  the  chaco,  as  it 
stands  on  the  barrack-room  shelf,  becomes  injured,  and  put  out  of 
shape. 

The  straight  peak  has  not  this  defect,  and  having  been  recognized 
as  ''  regulation  "  in  the  forage  caps  of  officers,  I  trust  it  may  be  soim 
substituted  for  that  at  present  worn  with  the  chaco  of  all  ranks. 

Forage  Cap  (Pig.  2). — In  a  temperate  climate,  the  general  efficiency  cf 
a  soldier  is  not  affected  by  tlie  shape  or  cut  of  his  forage  cap,  but  as  our 
troops  serve  in  so  many  latitudes,  it  is  wise  to  adopt  something  which 
is  alike  a  partial  protection  from  cold  and  heat,  covering  the  head,  and 
giving  shade  to  the  eyes,  neither  of  which  are  effected  by  the  regula- 
tion cap  of  the  present  date.  Without  desiring  to  go  to  our  neigh- 
bours, the  Prench,  for  every  material  military  improvement  (as  has 
formerly  been  the  case),  we  might  borrow  the  cut  of  their  cap  with 
advantage.  Its  sides  should  be  without  stiffening,  so  that  it  could 
slmt  down  flat,  and  the  colour  dark  blue,  regimental  number  worked 
in  red. 

With  such  a  forage  cap,  and  appropriate  cover,  we  could  (as  the 


VOL.8. 


Fig  1 


Fig.  2 

A 


Esa 


o 


Fig 


7. 


^: 


\ 


OF   THE  INFANTRT  OP  THE  LINE,  387 

French  have  often  done)  go  through  a  campaign  in  a  hot  climate  ar.d 
diBpense  with  the  chaco. 

When  we  add  a  peak  to  our  own  cap,  we  render  it  ridiculous ;  the 
addition  being  ro  much  out  of  character. 

Tunic  (Fig.  3).— We  all  cling  to  the  memorj'  of  the  good  and  lamented 
Prince  Consort  with  kindly  feelings  of  respect.  It  is  to  him  that  the 
army  is  indebted  for  the  introduction  of  the  tunic,  and  the  consequent 
rejection  of  the  coatee* 

In  the  tunic,  as  first  issued,  several  changps  have  been  made,  the 
cut,  the  length,  and  the  material  have  been  altered. 

It  will  not  then  be  novel  if  other  modifications  are  approved  of  trom 
time  to  time,  nor,  we  feel  assured,  would  the  Royal  Prince  himself, 
were  he  alive,  stand  in  the  way  of  any  palpable  amendment. 

Ever}'  day  proves  tliat  the  radical  error  in  the  uniforms  of  British 
soldiers  taken  generally,  is  tightness  or  closeness  of  fit,  which,  under 
the  plea  of  giving  smartness,  not  only  robs  them  of  ease  and  comfort, 
but  impairs  their  general  efficiency  as  destructive  agents,  and  prevents 
them  from  having  the  unconstrained  use  of  their  limbs,  either  in 
fighting,  marching,  or  works  of  fatigue. 

It  would  be  far  better  if  a  less  constrained  and  easier  stylo  of  dress 
found  favour  with  those  who  are  all-powerful  in  such  matters,  and  I 
hope  we  may  yet  see  the  day  when  such  will  be  the  case. 

The  tunic  which  I  submit  for  consideration,  is  full  and  loose  in  the 
body,  but  gathered  into  plaits  or  folds  at  the  waist,  giving  freedom 
to  the  lungp,  and  having  extra  thickness  roimd  the  stomach ;  oolour 
scarlet,  the  cloth  double  at*  and  over  the  shoulders,  for  the  twofold 
purpose  of  keepuig  out  rain  and  preventing  the  knapsack  gear  from 
giving  uneasiness. 

Colour  of  regimental  facings  as  at  present,  bound  with  black  cording. 

There  is  one  inside  breast  pocket,  on  the  right  side,  but  none  in  the 
skirts,  which  are  short. 

On  the  left  breast  there  are  two  studs,  firmly  sewn  to  double  cloth, 
for  the  purpose  of  holding  the  cap  pocket. 

The  collar  is  very  low,  and  as  the  regulation  stock  is  highly 
objectionable,  in  that  it  is  an  imix)diment  to  the  breathing,  and  vein/ 
uncomfortable,  I  have  dispensed  with  it^  and  have  substituted  a 
pliable  leather  lining  to  the  collar,  which  shews  slightly  above  for 
neatness  and  cleanliness'  sake;  the  ends  of  this  "make  believe" 
project  towards  the  front  and  cross  (Fig.  4)  at  the  throat,  being 
fastened  together  by  an  ordinary  stud,  the  holes  for  which  can  be  cut 
so  as  to  suit  the  thickness  of  the  nock. 

By  the  foregoing,  we  attain  all  that  is  nec^^ssary,  viz.,  deanluiess 
and  comfort.  To  contmue,  there  are  inserted  under  the  lining  of 
the  proposed  tunic,  leather  braces  protected  by  padding  (Fig.  5), 
they  come  out  under  and  over  the  waist-belt,  and  sustain  the 
ammunition,  which  I  propose  as  subsequently  explained  to  carry  round 
the  waist ;  at  each  point  where  the  ends  of  the  braces  come  out,  the 
waist-belt  is  strengthened  by  a  small  piece  of  metal,  which  forms  a 
bed  for  the  strap,  and  is  capable  of  adjustment,  by  sliding  on  the  belt 
according  as  circomstances  requu*e* 
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K/uckerbockers  (Fig.  6). — We  perceive  that  sportsmen,  and  men  t<» 
whom  money  is  no  object  when  comfort  is  concerned,  have  gone  back 
to  the  knickerbockers  of  the  past  ages,  and  found  in  them  a  garment 
preferable  in  every  way  to  trousers,  while  undergoing  violent  exertion 
and  fatigue. 

Several  of  the  smartest  of  our  volunteer  corps  have  adopted  them, 
and  find  that  they  answer  every  expectation. 

Let  but  one  regiment  of  the  line,  try,  and  report  upon  them,  and 
1  feel  sure  they  woiild  nq^  be  condemned. 

They  look  soldier-like,  and,  as  with  them  shoulder  braces  are 
xmnecessary,  the  restraint  so  imposed,  and  the  discomfort  of  loss  of 
buttons  are  done  away  with. 

They  can  be  easily  sustained  by  a  light  leather  strap,  running 
through  loops  at  the  waist-band,  capable  of  being  tightened  or  the 
contrary. 

The  colour  which  contrasts  most  favourably  with  a  scarlet  tunic,  is 
dark  blue;  but  tartan,  for  Scotch  regiments,  would  look  very  well;  let 
there  be  a  broad  red  stripe  down  each  side,  and  the  fastening  at  the 
knee  a  leather  strap  and  buckle-,  and  give  them  an  ample  pocket  at 
each  side. 

Each  man  should  have  a  pair  of  blue  cloth  for  winter,  and  of  blue 
serge  or  some  other  blue  material  for  summer,  and  for  change, 
flarmel  in  the  tropics  would  be  suitable. 

Hose  (Fig.  7). — Dark  grey  or  heather-coloured  hose  would  accord 
well  with  dark  blue. 

There  is  one  point  which  strikes  me  in  mitigation  of^  exi^ense,  viz., 
that  as  the  foot  of  the  hose  or  stocking  is  the  part  most  exposed  to 
wcar-and-tear,  the  foot  part  and  leg  part  should  be  complete  in  them- 
selves, and  joined  together  by  sewing ;  this  would  give  the  means  of 
adding  a  new  foot  to  the  leg  of  the  hose  if  the  former  was  woni  out, 
and  no  ravelling  of  the  woreted  would  take  place. 

In  hot  weather,  and  on  the  Hue  of  march,  when  not  necessitated 
by  wet,  the  hose  should  be  worn  unprotected ;  but  for  night- work,  or 
otherwise,  a  light,  waterproof,  canvas  legging,  bound  with  self- 
coloured  leather,  and  fastened  by  three  buckles  and  straps,  would 
keep  out  rain,  wet,  and  cold  (Fig.  8). 

The  Ammunition  Boot  (Fig.  9). — We  have  descended  gradually  from 
the  cliaco  to  the  boot ;  but  in  considering  these  subjects,  their  import- 
ance increases  rather  than  diminishes ;  for,  whereas  an  ugly  chaco 
(though  unsightly)  does  not  impair  general  eflBciency,  it  is  imperative 
that  tne  soldier  should  have  a  good  boot. 

That  submitted  for  adoption,  is  fastened  by  two  strong  buckles  and 
straps,  so  as  to  give  neatness,  by  admitting  of  extension  or  compres- 
sion according  to  the  size  of  ancle,  and  height  of  histep ;  the  soles 
lire  made  to  project  beyond  the  upi^rs,  and  the  heels  are  low  and 
broad. 

The  "  string  syatem  "  now  in  force  in  the  boots  of  the  infantry-,  is 
mitidy,  and  uncomfortable,  and  does  not  afford  support  to  the  ancle. 

A  man  with  well-fitting  boots  feels  more  active,  his  step  is  more 
elastic,  and  he  is  capable  of  marching  with  less  fatigue,  than  when  he 
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IB  encumbered  with  such  as  are  loose,  misfitting,  and  wanting  in 
identity  with  his  foot. 

Shirts  (Fig.  10). — "  Flannel  next  to  the  skin  "  is  a  preventive  against 
pulmonary  complaints,  and  many  other  "  ills  that  flesh  is  heir  to." 

Whether  the  climate  be  warm  or  cold,  it  is  equally  useful ;  in  the 
former,  it  prevents  the  checking  of  perspiration,  and  in  the^  latter,  it 
keeps  the  wearer  warm.  Men  exposed  to  such  vicissitudes,  and  to 
night  air,  as  soldiers  are,  require  every  protection  that  can  be  afforded 
to  them ;  and  the  average  mortality  being  so  much  greater  in  the 
ranks  of  the  army  than  in  civil  life,  it  would  be  true  economy  to  try  all 
feasible  means  to  lessen  it. 

One  step  in  the  right  direction  would  be  gained,  if  flannel  shirts 
were  given  to  the  duty  soldier  of  the  line ;  the  necessity  is  recognised 
for  the  volunteer  force,  at  pages  72  and  73  of  the  Regulations  affecting 
them. 

One  soldier  lost,  is  more  to  be  deplol^d,  taking  the  matter  in  a  low, 
pecuniary  sense,  than  the  outlay  of  very  many  flannel  shirts. 

Our  army  is  small,  and  the  nation  whose  honour  it  is  called  on  to 
support  is  great  and  rich.  If  there  be  extra  expense,  is  not  it  well 
that  it  should  be  incurred  in  such  a  cause  and  with  such  an  end  ? 

Even  two  flannel  shirts  would  be  sufficient  to  meet  the  emergency ; 
both  could  undergo  inspection  on  the  day  that  the  clean  one  came  from 
the  wash;  and  on  service  the  soldier  could  wash  his  own,  thus 
having  a  diange  at  all  times  in  his  possession ;  but  give  him  threi'  if 
necessary. 

The  flannel  shirt  of  a  soldier  (particularly  as  I  advocate  it  to  be 
worn  with  knickerbockers)  should  be  of  more  than  ordinary  length 
behind,  and  might  then  fasten  by  buttons  or  strings  to  the  front,  uiid 
prevent  the  chf^g  which  is  so  liable  to  occur  on  the  line  of  marcli. 

Fatigue  Jacket  (Fig.  11). — The  design  of  fatigue  jacket  submitted 
18  looser  and  longer  than  at  present ;  the  collar  is  leather,  lined  in  the 
manner  described  in  the  remarks  on  the  tunic,  facings  the  same,  colour 
scarlet,  fewer  buttons,  loose  sleeves,  and  plenty  of  room  in  the 
Bfaoulders. 

When  we  see  the  caricatures  of  our  men  by  the  French,  under  titlo 
of  "Types  MiUtaires,"  we  must  be  struck  with  the  absurdity  of  the  shell 
jacket,  and  the  idea  thus  presented  is  confirmed  by  practical  experi- 
ence, namely,  that  as  a  garment,  it  requires  the  smallest  possible  piece 
of  cloth  in  its  office  of  encaMng  the  body. 

Accoutrements  and  Appointments, — Let  us  as  a  commencement  do  away 
at  once  and  for  ever  with  ppe-clai/,  removing  that  stigma  practicaiit/ 
from  the  soldiers'  belts,  pouches,  straps,  slings,  &c.,  as  it  is  being 
gradually  removed,  in  a  theoretical  sense,  from  all  other  matters  con- 
iiect<Hi  with  well-being  and  discipline. 

Those  in  favour  of  pipe-clayed  belts,  on  the  ground  tliat  tluiy  look 
well  on  parade,  should  tiun  to  the  reverse  of  the  picture,  and  see  them 
on  active  service  in  the  field,  exposed  to  rain  and  mud ;  they  should 
remember  the  experience  of  the  Crimean  campaign,  and  the  ap])earance 
tliey  presented  then  in  the  smartest  of  our  regiments.  Nothing  indeed 
could  be  more  different,  and  nothmg  could  be  more  dirty  than  they 
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were.  The  men  can  hatdly  be  blamed  by  the  strictest  disciplinarian 
for  this  natural  result ;  they  were  constantly  employed  at  one  doty 
or  other,  they  had  not  time  even  to  rest.  The  "  Buff'^  requires  too 
much  of  tliis  time  to  get  it  up  to  the  parade  mark.  In  winter,  the 
weather  was  too  inclement  to  diy  the  belts  (if  any  attempt  was  made 
to  pipe-clay  them),  and  it  was  indeed  lamentable  to  see  the  once  clean 
soldier  of  England  with  nothing  of  his  pipe-clay  left ;  his  filthy  bclt8 
showing  how  unserviceable  they  ideally  were,  and  hoW  unlike  what 
they  ought  to  be. 

Leather  belts,  straps,  and  slings,  of  their  natural  colour,  on  the 
contrary,  do  not  suffer  a  similar  fate  on  service,  they  dre  what  they* 
seem  to  be,  there  is  no  such  fall  from  great  show  to  abject  dirt.  They 
are  always  ready,  they  do  not  require  so  much  care,  tiine,  and  trouble, 
and  consequently  afford  more  time  for  that  grtat  essential — re»f,  and  folr 
the  important  duties  of  the  camp.  Little  beginnings  very  often  lead 
to  great  resiilts,  and  even  the  dirty  once  pipe-clayed  buff  belt  may  dis- 
courage the  clean  soldier  of  former  days,  give  excuse  to  the  slovenlj 
fellow  to  be  more  dirty  still,  and  thus  affect  the  "  morale  "  of  all. 

To  proceed,  I  have,  as  a  general  nile,  introduced  plain  buckles  and 
straps  whenever  a  fastening  of  the  kind  is  required  in  the  knapsack, 
belts,  or  accoutrements,  such  being  to  my  view  the  simplest  and 
readiest  method  of  attaining  the  end  sought. 

TJie  Knapsack  (Pig.  12). — The  part  of  the  soldier's  equipment  which 
it  is  most  difficult  to  provide  in  a  perfect  form,  is  the  knapsack. 

In  considering  it,  several  points  seem  to  present  themselves  as 
essential : — 

First.  That  the  weight  shoiild  be  so  disposed,  as  to  be  sustained  bj 
those  parts  of  the  human  frame  most  capable  of  bearing  it. 

Second.  That  it  should  be  easy  to  the  wearer,  and  possess  identity 
w^ith  his  movements,  without  cramping  the  action  of  his  limbs,  or  press- 
ing upon  the  lungs,  or  any  other  vital  part  in  an  injurious  manner. 

Third.  That  it  should  be  sufficiently  large  to  carry  all  required  for  a 
short  campaign,  without  being  objectionably  heavy. 

Fourth.  That  it  should  be  capable  of  being  taken  off  and  put  on 
again  by  the  wearer  without  difficulty  or  loss  of  time,  so  that  advan- 
tage may  be  taken  of  any  temporary  halt  to  enjoy  the  rest  and 
relaxation  of  being  without  it. 

Fifth.  That  the  cost  of  fnakhig  it  should  be  limited  to  a  small  sura. 

How  many  of  these  conditions  are  filled  by  the  Regulation  knap- 
sack ? 

Partially  it  fulfils  \ydmi  No.  3,  but  its  fitthigs  arc  inconiplote  and 
complicated;  it  does  indeed  cost  but  little,  and  so  provides  for 
point  5 ;  in  other  respects  it  is  wanting ;  for  although  its  weight 
is  raised  to  the  shoulders  by  means  of  the  '*  stick,"  and  it  now  no 
longer  falls  into  the  hollow  of  the  back  (as  a  very  smart  officer  of  my 
acquaintance  used  to  say),  like  a  "tinker's  wallet,"  yet  the  pressure  Jf 
the  stick  on  the  vertebriB  of  the  back  near  the  neck,  is  very  unplea- 
Hant  indeed. 

Military  men  know  by  experience,  that  rarely  is  the  soldier  found 
who  can  take  off  and  put  on  a  full  pack  unassisted.     It  requires  the 
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kind  oflices  of  a  comrade,  who  in  his  turn  needs  the  same ;  consequently 
men  prefer  keeping  the  burden  on  to  taking  it  off,  when  the  halt  is 
only  temporary,  the  trouble  outweighing  the  advantage  in  their  eyes. 
Such  being  the  case,  it  is  too  clear  that  there  is  much  room  for 
improvement. 

In  the  pack  now  presented  for  consideration,  I  have  begun  by  taking 
it  as  a  rule,  that  if  we  conform  to  the  natural  curve  of  the  back,  neck, 
and  shoulders  for  those  parts  which  come  in  contact  with  them,  we 
secure  more  of  ease  and  "'  identity"  than  is  the  case  when  we  strap  a 
plane  surface  to  a  curve. 

Thus  the  inner  side  of  the  knapsack  (that  is  the  one  next  to  the 
body)  is  curved  as  it  approaches  the  shoulders,  and  projects  in  fact 
over  them,  the  shoulders  and  collar  bones  being  protected  by  padding 
on  the  inside  of  said  projections.  Having  thus  secured  a  base  on 
which  to  build,  viz.,  the  shoulders  (which  are  most  capable  of  sustain- 
ing weight),  we  can  raise  the  knapsack  two  or  more  inches. 

Supposing  us  to  be  looking  at  the  side  of  the  knapsack,  the  curved 
line  of  projection  above  mentioned  takes  a  course  inwards,  following 
the  ordinary  upward  slope  of  the  shoulders,  and  a  passage  for  the 
neck  is  hollowed  out,  after  the  fashion  of  the  yoke  by  which  milkmen 
support  their  cans  (see  Fig.). 

Having  so  far  brought  the  pack  partially  over  each  shoulder,  with- 
out hindering  the  free  action  of  the  neck,  the  next  step  is  to  secure  it 
to  the  body,  and  keep  it  in  the  desirable  position  attamed.  To  this 
end,  broad  padded  springs,  in  continuation  of  the  curve,  and  holding 
the  pack  to  the  body  as  required  (without  being  too  strong  to  press 
injunously),  are  affixed  to  the  shoulder  projections  at  an  angle  which 
inclines  inwards  and  upwards,  conforming  to  the  slope  of  the  shoulders. 
The  pack  prior  to  issue,  can  be  fitted  to  each  soldier,  and  the  springs 
then  screwed  on  to  suit  tlie  breadth  of  shoulders. 

At  this  stage  we  have  the  knai)8ack  secured  to  the  body,  and  kept 
in  the  position  desired,  with  the  weight  disposed  on  the  strongest 
parts  of  the  frame,  but  in  order  to  prevent  its  coming  off  when 
moving  rapidly,  performing  the  bayonet  exercise,  or  when  fighting, 
straps  are  provided ;  the  right  strap  when  once  adjusted  need  not  be 
altered,  except  when  the  knapsack  is  worn  over  the  great  coat. 

At  the  termination  of  each  spring  pad,  there  is  a  ring,  and  to  these 
rings  that  part  of  the  straps  terminating  in  the  *'  tongue "  are  at- 
tached, the  corresponding  ])ortionH  having  the  buckle  being  in  the 
same  manner  permanently  fastened  to  the  lower  corners  of  tlie  pack. 
On  the  right  side,  the  position  of  the  buckle  is  under  the  arm,  near  the 
lower  comer  of  the  knapsack,  and  does  not  interfere  with  the  butt  of 
the  nfle  in  firing.  On  all  occasions  the  man  is  intended  to  slip  his 
right  arm  through  the  loop  when  putting  on  his  pack,  just  as  one 
would  put  on  a  coat. 

On  the  left  side  the  portion  of  the  strap  having  the  buckle  is  longer, 
and  the  fastening  is  in  such  a  position  (viz.,  about  midway)  as  to 
enable  the  right  hand  to  adjust  it  easily. 

It  will  be  observed,  that  these  «trai)8  from  the  relative  position  of 
the  rings  attached  to  the  lower  i)art  of  the  spring  pads,  and  the 
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l)i»tt«>iii  of  tlio  iMiok,  which  arc  thch*  rosjKJctive  tcmiuiations,  cannot 
cut  the  Holdior  under  the  arms,  and  arc  indeed  more  for  the  purpose  of 
restoring  the  hahiuce,  if  Uwt,  tlian  resisthig  pressure. 

On  the  sides  of  the  knapsacks  nw.  cIoup:ated  ])ockets«  one  to  hold 
three  piecvs  of  wood,  whicli  lit  together  hke  a  fishing  rod,  for  the 
formation  of  the  ()oU'  of  a  tente  (Tabriz  and  are  not  much  thicker  than  a 
walking  stick ;  total  length  of  four  such  pieces  IxMug  about  ^  feel ; 
on  the  other  side  three  light  tent  pt»g8  and  a  piece  of  thiu  n>|)e,' about 
two  yanls  long,  to  act  as  a  stay  for  one  of  the  tent  }K>le6.  At  the 
bai*k  of  th(»  pack,  in  addition  to  the  great  coat,  are  two  pitx^s  of  light 
waterpnn^f  canvas,  tittini  with  eyelet-holes  and  strong"  cord,  and 
cajMibh*  of  lH»ing  tied  togi^ther  (with  an  overlap  to  prt»vent  rain  enter- 
ing), and  form  one  side  of  the  tent,  or  of  separately  acting  an  a  cover 
for  the  ends  of  it,  acivrding  to  circumstances.  In  this  manner  any 
tlm^e  soldiei*s  ci>uld  fonn  an  effi*ctive  shelter  from  rain  or  dew. 

It  is  lmn»ly  necessary  to  pi>int  to  the  advantage  of  liaving  a  pitcefA  - 
tctthrpi'iH*/ altratfs  in  /xk^jiCjVfu/i  on  a  cam))aign.     Even  when  encamped 
in  the  n^gidar  onhianiv  tent,  the  wateri>roof  sheet  could  l>e  used,  if 
netnied,  to  lie  on,  and  prevent  or  mitigate  the  evils  ansing  fn>iu  th^ 
exhalations  of  ihunp  gnnmd. 

In  many  castas  when  fente.^  4r<ihri  wouhl  Ik*  used,  a  considerable 
numlH^r  oi  men  would  of  mHX?»siiy  be  on  duty,  and  more  roi»m  woqM 
ihus  U*  affonknl  to  tluve  left  to  fxxnipy  them. 

li  may  Ih>  remarket!  that  1  have  left  the  blanket  out  of  cousi«ienirI*>L 
in  the  fon^ginng  olv^ervatious,  but  as  we  caiuiot  overl»arden  the 
si^ldier,  a  cluniv  umst  Iv  made  between  the  blanket  and  a  secti'-n  I'f 
the  trrtu  iPithrL    Ia^i  US  c»'>nsider  their  n^spective  advantages. 

Alter  a  ui^ht  of  nun.  the  s«»ldier  with  a  hntr  <r'i/'ri  w.»uld  «"  ti:!:.-.-:.'^ 
his  nun»h  in  dry  clothes,  whereas  with  the  blanket  "idy.  !.•.•  w  ul :  > 
satunUisi  with  wet;  any  advantagi'  arising  in ^m  tlit*  wan:::h  :  .: 
w,^uKi  Iv  ix'uderxvl  null  and  v.»id  l»y  xi.v  damp.  II»*  n.;is:  I*  .rli.  i> 
aciivo  duties  carry iiiir  a  wet  Manki-t  r  which  is  u**  sli:rh:  wt-:*.r.:  ** 
a!jd  days  and  niirhts  may  i<\Sv<  without  its  l-t-Ciniiii::  -ir^-  .i^-*::..  A 
wet  M.^iket  is  i-f  Kv^  Si-rvivw  but  ratlur  the  rfVors<-. 

I  :..ivr  t*^*  mv;ch  fa:!a  i:i  t:^*  impr^vt-d  •  riraiii-.a::-'::  •  :"  ■  ;:r  .»nv.  j. 
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citli(;r  in  ijuartcrs  or  iii  the  field,  but  such  iievcrthele.s8  is  the  cjiKe. 
On  home  service-  there  is  no  means  by  wliich  infantry  can  cany  a 
Hupply  of  water  to  refresh  them  on  tlie  line  of  march,  or  during 
a  field  day. 

When  an  army  prepares  to  take  tlie  field,  water  kegs  are  served 
out,  but  no  drinking  cups. 

The  "  water  keg"  is  cliunsy  and  heavy,  it  is  only  necessary  to  look 
at  it  and  be  convuiced  of  the  fact ;  whereas  the  '*  bidon"  (Fig.  14), 
hi  complete  in  all  that  is  required. 

If  the  men  had  the  means  of  carrying  a  supply  of  water  on  all 
occasions,  when  in  "marching  order,"  much  *' falling  out"  and 
straggling  would  be  prevented. 

The  Haversack  (Fig.  15). — To  be  of  real  benefit  the  haversack  ought 
to  be  waterproof^  it  would  then  keep  provisions,  and  (on  a  pinch) 
reserve  ammunition  dry ;  now,  being  only  a  common  canvas  bag,  it,  of 
course,  camiot  do  so,  and  the  contents,  of  whatever  nature,  suffer  from 
exposure  to  rain. 

The  havei-sack,  of  which  I  submit  a  sketdi,  is  waterproof ;  it  is  much 
shorter ;  there  is  a  moveable  calico  luiing,  for  the  sake  of  cleanliness ; 
it  itt  intended  to  caiiy  the  knife,  fork,  and  spoon,  and  extra  ammuni- 
tion, if  required. 

Ammunition  Belts  and  Poucliea  (Pig.  16). — ^When  a  regiment  moves 
in  "  double  time,"  almost  every  man  who  can  escape  detection  puts 
his  hand  to  his  pouch,  to  prevent  the  incessant  and  painful  bumping 
which  the  acceleration  of  pace  causes. 

The  weight  of  the  cartridges,  confined  to  a  small  space,  falluig  and 
rising  again  at  each  step,  has  most  injurious  effects,  either  interfering 
materially  >vith  freedom  of  movement,  by  taking  (as  I  have  observed) 
a  hand  to  keep  the  }K)uch  steady,  or  (if  the  hand  be  not  used)  causing 
actual  paui  to  the  i>oor  soldier,  and  making  him  glad  indeed  to  drop 
into  a  walk. 

From  the  above,  we  argue  that  the  weight  of  the  ammunition  is  not 
now  disposed  in  such  a  manner  as  to  favour  mpidity  of  movement,  the 
necessity  for  which  is  becomuig  more  and  more  apparent. 

'R9i,y\)'][y  gymnastics  have  at  last  been  introduced,  and  it  is  intended  to 
cultivate  in  future  the  muscular  powers  of  our  men  which  have 
hithei'to  been  neglected,  and  to  promote  emulation  in  feats  of  activity 
and  strength,  it  iK'ing  well  kno^^ii,  that  quickness  of  mancouvre  and 
a)ncenti*ation  on  decisive  jyoints,  are  winning  tactics,  and  that  the 
relative  power  of  armies,  equal  ui  efficiency  in  other  res])ects,  are 
in  the  ratio  of  their  strength,  multiplied  by  their  rates  of  marching. 
Therefore  if  we  can  move  more  rapidly  we  hicrease  our  power,  iu  order 
to  do  Ko,  however,  we  must  first  take  away  the  drawback  alluded  to. 

To  fm-ther  this  object,  I  submit  the  following,  viz. : — 

A  plain  strong  leather  waistlx'lt,  ])as8ed  through  the  three  loops 
formed  by  the  braces  (see  remarks  under  the  head  of  "  Tunic  "),  snj)- 
porteil  by  them,  and  strengthened  at  three  jMunts. 

This  waist  belt  is  fasteiu^d  by  a  buckle  and  tongue,  and  can  1x3 
I  tightened  or  loosened  at  pleasure.  Upon  it  are  four  close-fitting,  long, 
J    pUable,  lo-round  jwuches,  which  are  each  secuied  by  two  close  spring 
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Major-General  Boileau,  JR.E.,  F.R.S. :  In  reading  thiB  paper,  I 
beg  to  observe  that  I  am  only  acting  as  the  mouth-piece  of  Lieutenant 
Walker,  Assistant  Instructor  of  Musketry  at  Fleetwood,  who  cannot 
be  present,  and  I  have,  therefore,  to  premise  that  I  am  not  answerable 
for  any  of  the  opinions  expressed. 


BREECH-LOADERS  FOR  THE  ARMY,  AND  GUN-COTTON  AS 
AS  EXPLOSIVE  AGENT  IN  MODERN  WARFARE. 

By  Artiiijii  Walker,  Esq.,  Lieut.  79th  Highlanders,  Lieut.  Instructor 

School  of  Musketry,  Fleetwood. 

The  announcement  recently  made  in  the  House  of  Commons  by  the 
Marquis  of  Hartington,  that  two  thousand  breech-loaders  were  to  be 
placed  in  the  hands  of  the  troops,  to  be  tried  and  reported  on,  will,  we 
believe,  be  received  with  unmixed  satisfaction  by  the  public  in  general, 
and  the  army  in  particular.  The  conviction  is  fast  gaining  ground 
amongst  all  classes,  that  the  breech-loading  system,  in  some  shape  or 
other,  must,  before  very  long,  be  adopted  for  the  army  of  England. 

It  will  be  observed,  however,  that  the  step  in  the  right  direction 
taken  by  the  Govemment  is  merely  one  of  a  tentative  cliaracter  ;  and 
therefore,  whilst  it  is  still  under  consideration,  and  pending  the  inevit- 
able "  report"  sooner  or  later  to  be  sent  in,  it  may  not  Ihj  inopportune 
to  seize  the  present  moment  for  ventilating  some  of  the  im{>oi*tant 
])oints  which  the  recent  course  of  events  has  developed  or  brought  to 
light  with  respect  to  breech-loaders  as  a  mUitary  ami. 

It  is  almost  superfluous  to  remark,  that  with  the  exception  of  Pnissia 
and  a  few  special  coqis  in  other  countries,  breech-loaders  have  not 
been  introduced  into  the  armies  of  EurtJpe  ;  and  therefore,  if  we  would 
learn  somethmg  as  to  how  breech-loaders  work  practically  as  niilitaiy 
weapons,  we  must  go  to  Prussia  for  our  uifonnation. 

The  *^  ZundnadelfjewJw''  or  needle  rifle,  called  so  from  the  ignition  of 
the  charge  being  in-oduced  by  a  needle  being  passed  through  the  cart- 
i-idge  to  strike  the  ijercussion  powder,  was  introduced  into  the 
Prussian  service  in  the  year  1848,  and  the  followhig  may  be  regarded 
as  a  correct  and  comprehensive  description  of  this  tire-arm. 

*  "The  baiTol,  AA,  (Fig.  1,  Plate  XXX),  which  is  34  inches  long, is 
rifled  with  four  gnx)ves  (Fig.  3),  and  has  a  "  hausso,"  or  sight,  adapted 
to  distances  of  COO  metres.  It  is  screwed  into  the  end  of  a  strong  open 
guider  or  channel  BB.     The  chamber,  properly  so  called,  is  bored  out 

*  Vide  Sir  Howard  DougWs  work  on  NutoI  Guiiuer^,  otb  edition,  p.  500, 
ct  seq.,  whence  Figs.  1,  2  are  taken. — A.  W. 
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from  behind,  conically  in  a  slight  degree,  so  tliat,  when  the  cartridge 
is  placed  in  it,  the  shoulder,  CD  (Fig.  1),  of  the  ball  shall  meet  and  be 
stopped  by  the  projections  or  ribs  of  the  rifling,  the  body  of  the  shot 
being  of  snflicient  diameter  to  fill  the  full  depths  of  the  grooves.  Inside 
of  the  guider  slides  an  iron  tube,  KK,  with  a  istrong  "  hebel"  or  handle,  F, 
and  having  at  the  front  end  a  8i)ace,  GG,  of  about  1^  inch  in  length. 
In  the  middle  of  this  space  is  a  "  tige"  or  pillar,  11,  which,  histead  of 
being  solid  like  that  of  a  pillar-breech  musket,  is  pierced  with  a  small 
hole  in  its  entire  length,  and  through  this  jjasses  the  needle  N,  which 
is  to  ignite  the  charge :  the  steel  tige  is  screwed  into  a  solid  plate  of 
iron,  JJ,  k»ft  in  the  tube  EE,  and  this  plate  it  is,  which  (like  the 
breech-pin  of  the  ordinary  musket)  receives  tlie  whole  reactionary 
force  of  the  charge." 

"  Behind  the  plate,  JJ,  there  is  a  second  tube  of  iron  (which  could 
not  be  shown  in  the  drawing)  ha\'ing  a  double  catch  spring  attached, 
and  carrying  within  it  a  small  inner  tube  of  iron,  KK  (Fig.  2),  having 
two  projectmg  rings,  LL,  on  one  moiety  of  its  lengtli,  and  a  spiral 
spring,  MM,  (Fig.  1,)  sliding  on  the  other  half.  Through  the  tube,  KK, 
])aARe8  the  needle,  NNNN,  which  is  a  thin  steel  wire  about  '03  inch 
diameter,  bluntly  |)ointi»d  at  the  end,  which  is  to*  ignite  the  charg(» ; 
at  the  other  end  it  is  screwed  into  a  brass  head,  0,  and  this  again 
Bcrewfl  into  the  inner  tube,  which  carries  the  spiral  spring.  The 
trigger,  which  is  of  a  pfHsuliar  fonn,  and  has  a  bolt  inovemcMit  in  firing^ 
conld  not  be  shown  intelligibly  in  the  diagram." 

**  At  the  lower  part  of  the  barrel  is  the  sliding  tul)e  through  which 
passes  the  needle  for  igniting  the  charge.  This  tuln*  isca[)able  of  b<Mng 
moved  backwards  or  forwards  in  the  barrel  near  th(»  breech  by  means 
of  a  pin,  or  handle,  in  its  >«ide,  which  losses  through  a  jK^rfomtion 
similar  to  a  bayonet  notch  in  the  side  of  the  bairel.  AVhon  the  tulM' 
is  drawn  as  far  as  the  perforation  will  allow  towards  the  stock,  there 
is  fomieil  an  open  chamber  between  its  extremity  and  the  nearest 
extftemity  of  the  barrels  and  by  means  of  this  chamber  the  charge  is 
introduced  into  the  barrel.  The  tube  is  then  pressed  forward  till  its 
extremity,  which  i^  in  the  form  of  a  frustum  f»f  a  cone,  is  in  contact 
with  the  rear  extix^niity  of  the  ban*el;  this  extrenuty  having  the  fonn 
of  a  hollow  cone  to  receive  the  end  of  the  tul)e ;  the  pin  or  handle 
being  then  turned  round  in  the  notch,  the  tube  is,  as  it  were,  locked  in 
cloBC  contact  with  the  barrel.  In  this  state  the  needle  in  the  tube  is 
in  connection  with  the  trigger  of  the  lock,  and  the  musket  is  i-eady  for 
being  fired." 

The  gro(»ve8  shown  in  Fig.  3  have  a  unifonn  depth  and  twist,  with 
one  turn  in  42  inches.  The  bullet  is  ogival  in  fonn  (Fig.  4),  and 
weighs  461  grains,  and  is  fired  with  a  charge  of  C5  grains  of  |K)wder 
in  the  cartridge.  The  jn^wder  is  separated  from  the  bullet  by  a  replied 
and  compressed  pajx?r  cylinder,  which  is  hollowed  at  the  end  next  to 
the  bullet,  so  as  to  fit  the  base  of  the  bullet  (Fig.  5).  It  has  also  a 
cavity  at  C,  in  which  is  lodged  the  fulminating  composition  to  be 
exploded  by  the  needle  driven  into  it — thus  avoiding  the  use  of  caps, 
|)riming,  &c.  The  elevathig  sight  (Fig.  6)  is  in  part  fixed  and  hi  part 
moveable ;  it  is  low(»red  in  its  j>osition  on  the  ban^el  either  to  thefnnit 
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or  to  the  rear.    The  cost  of  the  giin  is  not  great,  being  only  between 
12  and  13  thalers,  or  from  36  to  39  shillingB  English^ 

The  salient  properties  of  the  needle- gun  may  be  taken  to  be  the 
following: — It  can  be  loaded  and  fired  six  or  seven  times  in  a  minute, 
more  or  less,  according  to  the  skill  and  dexterity  of  the  soldier.  Of 
course  this  does  not  suppose  and  include  time  for  a  careful  aim ;  but 
when  firing  into  masses,  at  short  distances,  very  little  aiming  is  re- 
quired, owing  to  the  flatness  of  the  trajectory  on  such  occasions.  All 
tiiat  the  Prussian  has  to  do,  is  to  open  the  lower  end  of  liis  rifle- 
barrel — which  is  done  by  a  most  simple  contrivance — to  take  a  car- 
tridge from  his  pouch,  which  he  wears  in  front  instead  of  beliind,  in- 
sert it  without  biting  or  breaking,  shut  to,  and  fire.  There  is  no  ram- 
ming doAvn,  which  exposes  the  man  when  in  front  of  the  enemy ;  no 
fmnbling  with  tiny  caps,  hard  to  feel  with  cold  fingers,  but  every- 
thing is  simplified  and  well-adapted  to  the  desired  object. 

It  has  been  objected  by  miUtary  men  tliat  this  kind  of  gun  would 
easily  get  out  of  order ;  but  according  to  the  correspondents  of  the 
newspapers,  the  Prussian  oflScers,  who  in  time  of  peace  always  stood 
up  for  the  excellence  of  their  w'capon,  are  more  than  ever  satisfied 
with  it  now  that  it  has  been  tried  in  war.  The  soldiers  do  not  trest 
it  as  if  it  were  a  very  deUcate  weapon,  but,  on  the  contrary,  knock  it 
about  in  loading  and  handling,  quite  as  much  as  it  w^ould  be  proper  to 
do  with  any  other  land  of  rifle. 

By  a  singular  coincidence,  the  field  in  which  this  breech-loading 
rifle  was  first  practically  tested  was  the  same  as  that  in  which  it  ha^ 
recently  asserted  its  terrible  destnictiveness ;  and  although  in  the 
former  abortive  war  between  Pnissia  and  Denmark  this  was  not 
perhaps  developed  to  the  same  extent,  yet  the  bloody  battles  of  Kold- 
ing,  Fredericia,  and  llstedt  attest  only  too  fully  the  deadly  effect  of  it»« 
fire.  At  the  latter  engagement,  it  is  related,  that  in  seeking  to  dis- 
lodge some  Prussian  infantry  from  a  bridge,  the  Danish  infantry  and 
cavalry  were,  in  a  very  short  time,  nearly  decimated  ;  the  General  in 
command  was  struck  down,  the  chief  of  his  staff  wounded,  and  nearly 
eveiy  other  officer  either  killed  or  woimded  in  less  than  an  hour. 

Since  the  period  in  question,  no  effort  has  Ixjen  spared  to  improve 
and  develop  the  advantages  of  the  needle-gim,  and  during  the  Crimean 
war  one  miUion  thaleis,  or  £200,000  were  voted  by  the  Pnissiau 
Chambers,  in  excess  of  the  preceding  year's  expenditure,  with  the 
view  of  extending  its  manufacture  and  secuiing  its  issue  to  every 
Holdier  in  the  Prussian  army. 

Thd  wisdom  of  this  forethought  on  the  part  of  the  Prussian  Go- 
vernment, and  how  this  formidable  armament  has  succeeded,  may  be 
gleaned  from  the  various  accounts  which  have  reached  us  of  the 
Sleswig-IIolstein  War,  the  din  of  which  is  still  fresh  in  our  eara. 
From  the  yqtj  first,  whenever  the  Prussian  and  Danish  infantry  came 
into  collision,  and  especially  when  these  encounters  took  place  between 
masses  in  the  open  field,  during  this  deplorable  war,  the  disparity  in 
the  losses  has  told  fearfully  against  the  Danes — to  an  extent,  indeed, 
that  at  first  appears  wholly  unaccountable.  Observation  and  inquiry, 
however,  soon  demonstrated  that  this  disparity  was  entirely  iittri- 
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butable  to  the  superiority  of  the  Prussian  rifles.  Firing  rapidly,  about 
three  times  as  fast  as  the  Danes,  who  were  armed  with  tne  ordinary 
four-grooved,  muzzle-loading  Minie^  they  availed  themselves  of  the 
intervals  between  the  successive  salvos  of  the  enemy,  to  pour  shot 
upon  shot  into  him  whilst  loading.  To  this  the  Prussians  were  in- 
debted for  their  success  at  Biiffel  Koj^l,  which  secured  the  evacua- 
tion of  that  village  and  the  outlying  ground — ^the  Danes  retiring 
rapidly,  leaving  many  men  in  the  hands  of  the  enemy,  and  carrying 
off  a  number  of  wounded. 

A  similar  result  ensued  at  the  final  capture  of  the  Diippel  forts ;  and 
the  following  episode  has  been  quoted  in  proof  of  the  effective  lire  of 
the  needle-gun  on  the  latter  occasion :— A  company  of  the  Prussian 
Guards,  following  up  the  Danes  after  their  retreat  from  one  of  the 
forts,  drove  a  battalion  out  of  a  farm-house  and  the  buildings  which  it 
occupied.  On  perceiving,  however,  the  numerical  inferiority  of  the 
force  that  had  ejected  them,  and  not  seeing  it  supported,  the  Danes 
returned  to  the  charge,  and  thought  of  retaking  what  they  had  lost, 
but  the  Guards  opened  upon  them  so  formidable  and  continuous  a  fire 
with  their  needle-rifles,  that  they  were  glad  and  compelled  again  to 
beat  a  retreat. 

Now  one  authenticated  fact,  such  as  this,  is  worth  a  host  of  con- 
jectural speculations  as  to  what  breech-loaderjj  might  effect,  and  tends 
strongly  to  confinn  the  opinion,  that  steady  soldiers,  anned  with 
breech-loaders,  are  a  match  for  two  or  three  times  their  own  numbers. 
Had  the  Danes  been  provided  with  this  weapon,  how  different  might 
have  been  the  result  of  the  struggle,  wherein  this  small  but  gallant 
nation  has  had  to  contend  behind  entrenclimentH  against  overwhelming 
numbers.  lndec>d,  to  nations  with  small,  or  comfmrativoly  small 
armies — like  England — ^the  breech-loader  is  imperatively  necessary, 
since,  by  the  very  proposition  of  her  paucity  of  numbers,  each  man 
should  be  equal  to  ten  of  the  enemy  on  almost  all  occasions  of  conflict. 
Indeed  the  argument  cuts  economically  as  well,  since  if  tin;  present 
strength  of  our  army  be  sufticient,  when  armed  with  breech-loaders  it 
might  l)e  reduced  in  acconlanco  with  the  increased  efficiency  secured 
by  ilie  weapon. 

For  our  part,  now  that  a  breech-loader  has  been  adopted  as  the  uni- 
versal arm  of  one  greit  continental  army,  and  as  it  is  known  that  both 
the  French  and  Belgian  Governments  are  on  the  eve  of  t4iking  a  similar 
step,*  we  iKjlieve  that  no  alternative  is  left  us  but  to  ad(jpt  the  system 
witQOUt  delay.  It  has  just  dc^monstrated  its  8Uj>eriority.  What  more 
can  we  need  /  Can  any  *'  iieport"  whatever  rebut  the  facts  of  the 
late  campaign  in  the  gory  flelds  of  unfortunate  Denmark — unfuniished 
with  a  weajK)n  which  might  have  given  her  invaders  a  lesson  to  be 
remembered — instead  of  seeing  her  brave  little  army  crushed  before 
overwhelming  numbers.  Can  we  for  an  instant  contemplate  the  possi- 
bility of  our  not  taking  the  most  sjXM'dy  and  ample  measures  to  secure 
to  England  perfect  immunity  from  such  ruin  and  calamity? 

•  Since  this  article  has  heen  written  the  author  has  been  given  to  understand  that 
%  breech-loader,  on  the  needle  principle,  but  much  simplified,  is  being  introduced 
almost  universallj  into  the  ranks  of  tne  Federal  arm^  of  North  America.— A.  W. 
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To  hoBitatc  ill  this  matter  ia  to  be  lost. 

But  even  apart  from  these  coDsiderationa,  so  vital  to  the  existence 
of  the  nation,  the  adoption  of  the  breech-loader  is  neceasaiy  on  account 
of  our  almoKt  consttuit  state  of  warfare  in  some  part  or  other  of  the 
globe.  As  Lord  Elcho  pertinently  put  it  tf^the  IIousc  of  Coiumons 
on  a  recent  occasion,  what  would  bo  the  position  of  an  English  con- 
tiiigx^nt,  if  it  should  find  itself  oppoacd  to  a  force  armed  with  breech- 
loaders t*  The  alternative  of  making  rapid  chargoa,  bo  as  to  resort  to 
the  bayonet,  would  donbtlesa  be  the  practical  aolutioii  nece^itated; 
but,  luifortunately,  it  is  procisely  in  mooting  or  repelUng  such  charge* 
tliatthe  superiority  of  breech-loaders  would  become  most  evident; 
for,  men  so  armed,  and  with  bayonets  flxed,  can  keep  tip  a  coiitinuoiu 
fire  till  the  vay  last  instant — since,  in  a  measure,  it  is  never  neceseaij 
to  move  the  rifle  fron>  the  position  in  which  it  must  be  held,  when 
reaiHting  the  advance,  either  of  infantry  or  cavalry,  Genei-al  Rt^mond, 
of  the  French  army,  avers  that  infantry  armed  with  breech-loadeni, 
and  readily  "  fonnlng  fours,"  will  dispense  with  the  usual  formation 
of  squares — which  checks  the  advance  of  troops,  aud  renders  them  k 
vidnerable  to  artilleiy.  With  breech-loaders,  eBcctual  fire  of  the 
deadliest  kind  could  be  delivered  with  a  rapidity  that  nothing  could 
withstand,  namely,  in  four  ranka,  and  even  in  five, — the  Brut  lyiiijf,  the 


Hccoiid  silting,  the  third  kneeling,  the  fourth  and  Jirtli  stainling. 
See  aecom|Kinying  diagram.^ 

In  the  |ire«cnce  of  these  facts,  we  may  liowitalc  nn  fo  n-hicli  j'rinripU 
of  bitech-loaderwa  ahonld  adopt,  but  not  for  an  insfaiit  us  t-\  the 
adontioTi  of  Ihr.  vtiijion. 

Lndonhtedly  tho  most  cogent  arfjnnient  agaluHt  the  iiitrodnrlinn  of 
breech-loaders  into  the  arniy,  ia  the  alleged  likelihood  of  suhlii'i-s 
finuandering  away  their  ammunition  ;  but  this  argnmcnt  is  vory  much 
like  that  which  was  ailvnuceil  us  fatal  to  the  ir  it  reduction  even'  nf  ihc 
Knjiflil.     Military  men  aaid  it  was  too  delic.ife  a  woajwin  In  !«•  ]il;iccil 

•  In  tlio  debate  refMTCil  to,  Lord  Elolio  pointed  nut  Hint  bIIIioukIi  a  Cummitwp, 
nppointed  by  the  House  itself  morr  tlian  two  ji'sm  back,  luul  rrporteil  lliul  ii  iniieh 
better  M'capuQ  tlian  tlip  Knfield  could  be  muiuuelured  ■!  eiacllv  tli«  mime  i'o>l,  jt>t 
Ibe  iiiauufucture  of  Ibe  inferior  weapon  bad  boon  (viitinutd  nt  tW  rat""  of  1,000  jjir 
week,  and  tbo  House  deeliued.  by  a  coiuiderable  mBJority,  to  endor^  ibe  oun- 
cliuion  of  its  own  Committee  or  make  anr  clianee. — A,  AV. 

t  Tbis  diagraiii  is  taken  froni  "Tlie'Biile,  Its  Tbeon-  iiiid  i(*  ]'nifli,v,'  bv  Die 
aiKhor-A.  W. 
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in  tlio  hands  of  the  British  soldier !  Experience  has  utterly  refuted 
the  imputation.  Of  course,  it  must  be  admitted  that  a  badly  discijiliucd 
regiment,  with  careless  officers  and  neg;ligent  sergeants,  at  the  be^^in- 
ning  of  an  action  or  campaign,  would  probably  fire  away  its  ammuni- 
tion too  quickly,  but  it  may  still  be,  that  its  effect,  even  in  such  hurried 
circumstances,  would  surpass  that  of  ordinary  rifles.  Moreover,  we 
have  no  right  ti>  assume  that  men  trained  to  use  the  breech-loader,  and 
constantly  cautioned  not  to  throw  away  their  shots,  would  necessarily 
and  perversely  do  so — with  every  cr)nsideration,  both  iiational  and 
pcnumal,  to  make  them  anxious  to  husband  every  shot  at  their  disposal. 

But  what  does  the  able  coiTespondent  of  the  "  Times,"  who  accom- 
panied the  Prussian  army  throughout  the  recent  campaign,  declare 
on  this  veiy  head  ?  He  says,  "  1  repeatedly  asked  the  Prussia  ii  ofti('(.^rs 
whether  they  found  that  the  facility  of  loading  had  tlu^  bad  effect  of 
making  the  men  fin)  too  ra[>idly,  and  waste  their  cartridges ;  but  they 
tell  me  it  ha§  not."  And  are  we  to  l>e  told  that  British  soldiers  will 
necessarily  be  less  provident  f)f  their  ammunition  than  the  Prussian  ? 

But  surely,  even  supposing  this  objection  werc^  well  grounded,  and 
even  insuperable,  it  woidd  be  better — ^rather  than  lose  the  manifold 
advantages  resulting  from  the  use  of  breech-lojiders — to  devise  a 
method  of  impedmg  the  soldier's  access  to  his  anununition  by  some 
mechanical  arrangement  of  the  cartridge  box.  We  cannot  thuik  such 
a  precaution  neccssar}'  for  the  taught  soldiers  of  the  British  anny; 
and  mo0t  assuredly  the  appliance  would  be  absurd,  as  actually  defeat- 
ing the  very  object  we  have  in  view — the  utmost  rapidity  of  fire  com- 
bined with  effect ;  and  in  venturing  the  suggestion  om*  only  object  is  to 
plead,  by  all  means,  for  the  adoption  of  this  greatest  military  boon 
ever  vouchsafed  to  the  soldier.  If  the  obstructive  prejudice  agfauist 
breech-loaders  in  this  respect  prevents  its  adoption,  we  can  take  means 
exactly  to  regulate  the  number  of  shots  he  can  fire  }X5r  minute. 

It  was  said,  after  the  introduction  of  iron-plated  ships,  that  any 
Minister  who  should  send  oiu*  sailors  forth  hi  battle  in  wooden  ships, 
to  their  uievitable  destruction,  ought  to  be  impeached;  but  what 
should  be  said  of  him  who  would  allow  our  soldiers  in  any  future  war 
to  be  shot  down  whilst  standing  up  to  load  his  gun,  during  the  tedious 
rodding  and  capping  motions,  when  he  might  be  armed  with  a  weapon 
which  would  effectually  prevent  his  exposing  his  body,  and  uiuieces- 
sarily  sacriilcing  his  life  ? 

At  the  great  Ilornsey-wood  pigeon  match  the  other  day  (2nd  June), 
it  was  remarked  that  two-thirds  of  the  guns  used  were  breech-loaders, 
and  that  more  than  half  the  prizes  were  carried  off  by  them,  so  that  it 
would  appear  that  the  pn^judices  that  existed  when  they  were  first 
introduced  have  gradually  di(*d  away.  Yet  it  apjxjars  a  curious  per- 
versity of  judgment  that  a  breech-loader  should  be  preferred  for 
pigeon-shooting,  deer-stalking,  and  cover-shooting,  on  acx^ount  of  its 
greater  convenience  and  destructiveness,  and  yet  refuse  to  the 
soldier  the  same  advantages  for  dealing  with  his  larger  and  more 
dangerous  game. 

There  is  another  disadvantage  connected  with  a  muzzle-loader, 
which  is  not  likely  to  present  itself  except  to  a  man  actually  in  the 


402  BBKEGH-LOADERS  FOB  THE  ABICT. 

service, — ^we  refer  to  the  time  and  labour  required  to  be  expended  on 
the  recruit  to  make  him  thoroughly  conversant  virith  and  habituated 
to  that  dreadful  platoon-exercise,  which  is  one  of  our  military  perfec- 
tions so  completely  in  accordance  with  the  slow-coach  of  battle  in  the 
17th  century.  It  requires  a  long  time  to  acquire  the  habit  of  loading 
properly,  so  that  in  the  hurry  and  excitement  of  the  battle-field,  it 
shall  be  as  a  second  nature.  Facts  amply  support  this  averment.  It 
is  related  that,  after  the  battle  of  Gettysburg,  the  muskets  f oimd  on 
the  ground  not  discharged  were  loaded,  or  rather  mis-lojadod,  in  the 
most  extraordinary  vanety  of  ways.  In  some  were  bullets  withont 
powder,  and  in  others  powder  without  bullets.  Others  had  cartridge 
after  cartridge  on  the  top  of  one  another,  whilst  at  the  base  of  the 
nipple-hole  a  piece  of  paper  appeared  to  have  been  carefully  jammed 
so  as  effectually  to  prevent  the  ignition  of  the  cUar^e.  Some,  again, 
were  loaded  and  capped  ready  for  discharge,  with  tno  ram-rod  left  in 
the  barrel. 

But,  indeed;  we  need  not  cross  the  Atlantic  for  illustrations  of  this 
malpractice;  for,  unfortunately,  at  the  last  Volunteer  Review  at 
Guildford,  the  death  of  a  clergyman  by  a  ram-rod  driven  through  him, 
sufficiently  testifies  to  the  difficulty  of  getting  indifferently  drilled  men 
to  go  through  all  their  loading-motions  correctly. 

Tlie  action  of  skirmishers  in  future  battles  will  be  most  important ; 
and  their  special  action  consists  in  their  well-aimed  shots.  But  all 
know  the  difficulties  of  skirmishers  in  properly  loading  on  the  present 
system. 

It  is  impossible  to  get  all  the  powder  down  to  its  proper  place ; 
after  a  single  discharge  some  of  it  must  stick  to  the  sides  of  the  bore, 
even  if  the  barrel  be  kept  perfectly  perpendicular — which  is  impossiblf* 
in  skirmishing.  Besides,  some  must  load  kneeling  or  lying.  Now  it 
is  certain  that  every  grain  of  powder  in  the  charge  is  absolutely  nec«»s- 
sary — the  weight  being  the  minimum. 

There  is  absolute  immunity  from  all  those  disadvantages  in  the 
breech-loader,  wherein  (with  tiie  Westley  Richards  for  example)  th(» 
loading  simply  consists  in  raising  a  lever,  pushing  in  a  cartridge  tip 
foremost,  and  shutting  down  the  lever.  The  rawest  recruit  could  be 
taught  his  "  platoon  exercise  "  in  the  course  of  a  single  day,  and  the 
veriest  tyro  could  hardly  make  a  mistake. 

We  might  dilate  at  greater  length  on  the  other  numerous  advan- 
tages, in  the  tactical  point  of  view,  which  the  adoption  of  breech- 
loaders would  secure  to  the  soldier ;  but  most  of  these  are  really  too 
self-evident  to  need  any  advocac}',  and  we  shall  therefore  proceed  to 
consider,  in  detail,  the  weapon  experimentally  issued  by  the  Right 
Honourable  the  Secretary  of  State  for  War,  to  whom  it  is  difficult  to 
give  too  much  credit  for  even  giving  the  principle  a  trial. 

The  two  thousand  breech-loaders  i-efeiTcd  to  at  the  begiiniing  of 
this  article,  are  made  by  Mr.  Westley  Richards  of  Birmingham,  and 
the  principle  of  construction  is  the  one  identified  with  his  name,  and  as 
the  weapon  is  likely  hi  some  shape  or  other  to  become  a  service  anu, 
we  proceed  to  give  it  a  brief  description. 

Fig.  8  (Plate  XXXI)  represents  a  section  of  the  breech-loading  parts. 
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A  is  a  gUn-metal  plunger  which  enters  the  breech  end  of  the  gnn ;  B  is 
a  solid  iron  block  with  an  inclined  plane  at  the .  back,  G.  There  is  a 
■eoond  inclined  plane  at  the  point  E,  which  throws  the  block  B  back  into 
its  place,  and  makes  it  fit  close  against  the  end  of  the  box,  F,  which  is 
also  undercut,  to  fit  the  inclined  part  of  the  block,  B,  at  the  point  C. 
The  block  has  a  sUdmg  motion  to  allow  this  action  to  take  place.  By 
this  it  will  be  seen  that  the  greater  the  pressure  on  the  block  and 

E lunger  the  safer  the  part  becomes,  the  incHned  plane  holding  the 
jver  firmly  down  in  its  place.  D  represents  the  cartridge.  Fig.  9 
exhibits  the  rifle  ready  to  receive  the  char^,  and  shows  how  the 
breech  is  raised  to  load  the  gun,  the  junction  being  behind  the  car- 
tridge. When  the  rifle  is  closed,  a  small  lump,  marked  A  in  Fig.  10,  is 
the  only  projecting  part ;  in  all  othef  respects  tlie  gun  has  the  appear- 
ance of  the  ordinary  rifle.  The  barrel  is  that  of  the  Whitworth  in 
every  respect,  save  the  number  of  sides  in  the  bore,  which  are  eight 
instead  of  six — hence  the  bore  is  octagonal  (Fig.  7,  Plate  XXX).  With 
the  rifle  proposed  by  Mr.  Richards  as  a  service  arm,  the  bullet  to  be  usdd 
will  weigh  500  grains,  certainly  not  more,  and  probably  less*— -the 
charge  of  powder  to  be  80  grains  or  2*92  drs.  The  weight  of  the  gun 
with  bayonet  is  abont  10  lbs.,  the  barrel  3  feet  in  length,  and  much 
stouter  than  that  of  any  musket  made  for  our  service.  With  this  gun 
the  following  results  were  obtained  at  a  target  on  a  favourable  day : — 

20  shots  at  600  yards,  elevation  1  **  21',  gave  a  figure  of  merit  of  6*96  ins. 
20      „       800  „  1°50"  „  „  11-85 

20      „     1050  „  2°50 "  „  „       •  17-50 


Average  shooting,  taking  all  kinds  of  weather, 

600  yards 9*50  to  10  inches. 

800  yards 13-50  to  U      „ 

lOOOyai-ds 22-00  to  24      „ 

These  figures  speak  volumes  in  favour  of  its  precision  of  fire  and 
lowness  of  trajectory ;  and  for  safety  and  simplicity  of  loading,  we 
believe  this  weapon  to  be  at  present  unsurpassed  as  a  breech-loader ; 
but,  unfortunately?  it  is  deficient  in  one  essential  speciality  of  a  breech- 
loader,— ^it  retains  the  detached  cap  system  of  the  ordinary  rifle,  intro- 
duced at  the  beginning  of  the  present  century  as  a  mode  of  ignition ; 
consequently,  its  rapidity  and  facility  of  loading  arc  sadly  impaired 
and  diminished. 

We  have  reason  to  believe  that  Mr.  Westlcy  Richards  himself  sug- 
gested Ux  the  authorities  the  propriety  of  combining  with  his  breech- 
loader some  well-considered  method  for  igniting  the  charge  without 
the  intervention  of  the  now  antiquated  percussion-cap,  by  means  of  a 
direct  detonation  applied  to  the  base  of  the  cartridge,  somewhat  on  the 
principle  of  the  PrusBian  needle-gun  ;  but  he  was  at  once  told  that  the 
idea  could  not  be  for  a  moment  entertained,  because  any  such  method 
was  incompatible  with  the  reouirements  of  a  military  fire-arm  !  So, 
to  fall  in  with  some  fixed  and  aetermined  rule,  the  miserable  little  cap 
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is  to  be  still  supplied  to  the  benumbed,  agitated,  or  fiunbling  fingers 
of  the  fighting  soldier  on  the  field  of  death.  The  reply  bears  a  striking 
and  rather  imlucky  resemblance  to  that  accorded  to  poor  Captain 
^Norton  in  1824,  when  he  first  brought  forward  a  self-expanding,  elon- 
gated projectile,  on  the  very  system  now  imiversally  adopted,  viz.i 
that  a  "  spherical  ball  was  the  only  shape  of  projectile  adapted  for 
miUtary  puiposes." 

Now,  let  us  examine  the  question,  and  see  what  is  really  sacrificed 
by  retaining  the  copper-cap  system.  It  involves  the  necessity  of 
carrying  two  distinct  kinds  of  ammunition,  and  therefore  increases  the 
risk  of  its  getting  out  of  order  two-fold ;  in  other  words,  although  a 
soldier's  cartridges  may  be  in  a  perfect  state  of  preservation,  should 
anything  happen  to  impair  his  caps — which,  by  the  way,  must  be 
carried  in  a  separate  pouch — it  would  at  once  render  the  soldier's  rifle 
ineffective.  Some  of  the  caps  may  be  dropped  in  capping  or  other- 
wise, and  he  may  have  cartridges  without  the  means  of  firing.  Every- 
one knows  that  there  is  oftentimes  much  annoyance  and  confusion 
arising  from  want  of  caps  in  time  of  action,  and  that  either  from 
carelessness  or  accident  they  run  short  long  before  cartridges. 

Moreover,  irrespective  of  the  cap  itself,  the  Musketry  Book  of  In- 
struction, p.  18,  assigns  no  less  than  seven  other  causes  for  the  non- 
ignition  and  non-explosion  of  the  ordinary  charge  in  use,  any  one  of 
which  may  occasion  a  miss-fire.  Unquestionably  the  present  mode  of 
charging  is  utterly  incompatible  with  the  requirements  of  modem 
tactics,  suggested  and  necessitated  by  the  introduction  of  the  improved 
rifle. 

Tlie  practical  result  of  this  old  system  was  well  exemplified  very 
receutl}^,  at  the  battle  of  Oversee  in  Denmark,  on  which  occasion  the 
Austrian  rifles,  owing  to  their  having  undergone  some  exposure  to  th(^ 
weather,  would  not  go  off,  and  a  part  of  the  troops  engaged  liad,  in 
consequence,  to  charge  with  their  bayonets  over  a  long-  distance 
under  a  heavy  fire  from  the  Danes,  witli  severe  loss  in  killed  and 
wounded. 

In  striking  contrast  with  this  state  of  things  is  the  account  given  of 
their  needle-gun  to  one  present  with  the  Prussians  : — "  The  more 
they  use  it  the  more  pleased  they  seem  to  be  with  it.  This  very 
mornmg  I  have  been  sjjeaking  about  it  w^ith  the  adjutant  C)f  a  fusilier 
regiment  quartered  here.  He  assures  me  it  proves  most  solid  and 
serviceabh^,  never  gets  out  of  order  or  misses  fire,  not  even  when,  as 
in  the  early  part  of  the  campaign,  the  men  were  lying  out  in  the  snow, 
and  their  arms  got  wet  and  covered  with  rust." 

Now,  unfortujiatel}^,  owing  to  the  pf^culiarity  of  the  Westley  Richards' 
cartridge,  and  the  fact  that  it  requires  a  very  strong  flame  to  jx^netrate 
the^paper  powder-case  and  the  fatty  lubricant  siuTounding  it,  a  special 
description  of  percussion  cap  is  necessitated;  and  hence,  for  a  time  at 
least,  we  must  have  to  endnre  the  evil  of  two  kinds  of  percussion  caps 
in  the  service.  But  even  with  this  special  cap,  and  under  circumstances 
the  most  favourable,  it  is  notorious  that  with  the  Westley  Richards' 
breech-loading  carbine,  which  has  been  served  out  to  the  cavalry  for 
some  time  past,  miss-fires  are  of  very  frequent  occurrence,  averaging 
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wuuetliiiig  like  20  \HiV  cent.*  From  whatever  caUHe  thin  nerious  result 
may  proceed,  the  fact  reniaiiiB,  and  it  can  on  no  account  be  overlooked ; 
but  in  drawing  attention  to  it,  we  are  anxious  to  point  out  that  it  is  in 
no  way  attributable  to  the  breech-l(»adin<^  system,  as  a  system,  which 
caiinot  be  made  responsible  for  the  defect  mentioned.  The  persist- 
ence in  the  use  of  the  old  cap  is  the  cause ;  and  had  the  autlioritics 
ever  exjierienced  the  horrible  revulsion  of  the  feelings  produced  by  a 
miss-tire  in  a  moment  of  ix;ril,  they  would  doubtless  recognise  one  of 
the  "  tirst  requirements  of  a  military  arm"  to  be,  the  certainty  of  its 
fire  on  all  occasions.  Latter^v  attention  has  been  drawn  to  the 
number  of  accidents,  in  the  sli^x)  of  flesh  wounds  in  the  face  and 
injuries  to  the  eyes,  inflicted  by  splinters  thrown  off  by  inferior  copj)er 
caps;  the  recurrence  of  such  disagreeable  i5ontretempfl  tend  mate- 
rially to  im|)air  the  soldier's  confidence  in  his  weapon,  and  the  precision 
of  his  aim. 

Perhaps,  however,  the  most  conspicuous  objection  to  the  emj)loy- 
ment  of  a  separate  percussion  cap,  is  that  it  requires  six  separate 
actions  of  the  hand  to  knock  off  the  old  cap,  take  up  another,  place  it 
on  the  nipple,  and  press  it  properly  home.  An  ungloved  hand,  in 
warm  weatncr,  can,  of  course,  perfonn  all  these  motions,  with  com- 

Sarative  ease  and  rapidity,  on  target-practice  grounds ;  but  having  to 
o  the  same  tlnng  with  a  fur-glove,  in  a  Canafian  winter,  during  the 
excitement  of  active  service,  is  a  very  different  affair,  and  would  con- 
stitute a  disadvantage,  even  in  breech-loadei*s,  such  as  would  seriously 
afifcct  the  issue  of  a  battle,  so  far  as  that  issue  depended  ujwn  in- 
fantry. 

At  best,  tlierefore,  we  can  only  regard  this  description  of  breech- 
loader as  a  sort  of  compromise  or  half -measure.  Of  course;  the  con- 
sideration which  really  influenced  the  authorities  in  retauiing  the 
percussion-system,  might  be  the  safety  of  the  soldier  himself ;  but 
surely  at  the  present  day,  with  the  Prussian  needle-gun,  and  self- 
ignitmg  cartridge,  as  a  pattern  to  improve  upon,  and  with  our  boasted 
mechanical  skill  and  knowledge  of  chemistry,  something  could  be  sub- 
stituted as  a  mode  of  ignition  for  that  which  is  nearly  as  great  an 
inconvenience  and  disadvantage  as  the  use  of  the  ramrod  itself. 

If  any  difficulty  is  experienced  by  the  authorities  ui  obtahiing  such 
a  substitute,  let  the  matter  be  thrown  open  to  competition,  and  in  this 
19th  centiuy  we  feel  well  assm*ed  that  entire  success  will  be  the 
result  .f 

•  In  jntticc,  liowcver,  to  Mr.  Wcstlcy  RiclianU,  wo  bIiouKI  state  that  tlic»o  hum- 
fires  ooeurred  with  caps  siip])hed  by  tlio  GoTeninient  Laboratonr,  and  tlmt  with  caiM 
prepared  etpocially  by  Mr.  W.  RichurdB,  miss-fircrt  were  retluecd  to  something  Uko 
Olio  per  cent.  Sineo  the  above  win*  written,  Mr.  W.  Kieliards  has  arranged  to  do 
away  with  all  the  lubrication  on  the  ]>owder  part  of  liin  cartridges  (which  nmougnt 
other  advantages  niokes  tlieni  uiucli  cleaner  to  liandle),  and  the  (>oveniuient  are 
about  to  iwue  an  iniproTt»d  .Hcrvice  cap,  wliich  will  make  more  than  one  description 
unnecessary. — A-  W. 

f  Since  the  above  was  written,  a  Mr.  Burton,  from  America,  lia.«  exhibited  at  the 
Institution  a  breech-loading  ritle,  with  metallic  cartridges,  carrying  their  own 
ignition,  which  appears  to  meet  all  the  requirements  of  a  breec*h-loadiug  small  arm 
at  hcru  indicated. — ^A.  W. 
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'  Experience  is  said  to  teach ;  let  it  teach  us  before  it  is  too  late.  We 
have  seen  how  a  brave  people  has  had  to  succumb  to  enemies  vastly 
their  superiors,  not  merely  in  numbers,  but  in  their  armaments.  Let 
us  take  the  lesson  to  heart.  Our  army,  numerically  at  least,  is  vastly 
inferior  to  those  of  the  great  continental  powers ;  then  let  us  make 
amends  for  any  deficiency  by  the  perfection  and  eflRciency  of  our 
equipment  and  organisation  in  its  minutest,  detail :  and  that  which  we 
have  been  considering  is  certainly  one  of  the  most  vital  importance  to 
us,  since  it  is  equivalent  to  the  question  whether  we  shall  triple,  at 
least,  our  effective  strength  by  the  adoption  of  a  good  breech-loader. 
As  the  Duke  of  Wellington  often  said,  "  Looking  at  the  amount  of 
mechanical  skill  in  the  country,  and  the  numericeu  weakness  of  our 
army,  as  compared  with  those  of  the  great  Continental  powers, 
British  troops  ought  to  be  the  best  armed  soldiers  in  Europe ;"  but 
until  each  soldier  carries  a  well-devised  and  well-constructed  breech- 
loader, with  a  rifled  barrel,  either  on  the  Lancaster  or  the  WT^ittcartk 
principle,  we  must  remain  under  the  depressing  reflection  that  our 
present  armament  is,  in  this  respect  at  least,  inferior  to  that  of  more 
than  one  Continental  power. 

The  CnAiBMAK  :  Our  gallant  friend,  General  Boileau,  need  not  to  have  repudiated 
any  responsibility  in  respect  to  that  paper.  It  is  a  very  able  one ;  we  shfdl  be  yeiy 
glad  to  near  any  questions  from  gentlemen  present,  and  I  have  no  doubt  the  Gfenend 
will  be  able  to  answer  them.  Perhaps  the  gallant  General  will  favour  u»  with  some 
observations  of  his  own. 

6^eral  Boileau  :  I  should  like  to  say  a  few  words  upon  the  subject  of  breech* 
loaders.  The  writer  of  this  paper  spoke  of  the  form  suitable  for  tno  grooving  of 
breech-loaders  as  being  either  tlio  Liancaster  or  the  Whitworth  principle.  I  think 
there  is  a  great  difTercnce  in  the  principle  of  those  two  forms  of  rifled  bore.  Tho 
WTiitworth  bore,  being  a  polygonal  bore,  has  angles  which  trench  upon  tlic  metal  of 
the  barrel.  I  beUere  in  a  rifle  which  he  has  recently  oonstruotvd,  uiid  which  has 
performed  such  great  feats  at  Woolwich,  the  barrel  could  not  be  made  more  than  three 
feet  long,  to  bring  it  witliin  the  limit  of  weight  of  10  lbs.,  that  being  conr*idei'ed  the 
maximum  that  a  soldier  ought  to  carry  ;  and  it  certainly  is  the  maximum.  On  this 
groimd  I  think  the  Whitworth  principle  is  not  suited  for  a  breech-loader,  as  an  arm 
of  precision  especially.  Tlio  Government  at  present  appear  to  retain  tlic  idea,  that 
for  a  military  arm,  the  calibre  should  bo  comparatively  large,  and  the  late  Duke  of 
Wellington  liad  the  greatest  objection  to  pemut  the  bore  of  the  old  Brown  Besa  to 
bo  reduced  at  all ;  it  was  reduced,  however,  from  something  like  0750  of  an  inch  to 
its  present  calibre,  which  is  0o77  of  an  inch.  An  arm  of  precision  requires  that  tho 
bullet  should  have  a  certain  ratio  of  length  to  the  diameter,  now  generally  assmned  to 
be  two  and  a  half  to  one.  In  rifles  of  large  calibre,  the  necessity  of  increasing  the  length 
of  the  bullet,  even  whore  the  base  cavity  is  very  large,  adds  greatly  to  the  weijrht.  The 
bullet  which  Mr.  Wliitworth  used  at  these  wonderful  experiments  at  Woolwich, 
where  the  figure  of  merit  of  his  0'577  bore  rifle  surpasses  probably  tliat  of  his 
small  bore,  had  a  weight  of  600  grains.  I  have  a  rifle  made  for  comi>etition  at 
Wimbledon  with  a  very  rapid  pitch  in  the  twist,  retaining,  as  I  was  obliged  to  do, 
the  Government  bore  ;  and  I  find  that  by  the  greatest  posj^ible  care  that  can  be  taken 
to  get  a  bullet  which  will  give  prci-ision  at  long  ranges,  it  is  imjwssible  to  do  so  with 
the  0677  bore,  and  to  keep  the  weight  of  the  bullet  under  600  grains.  Now,  if  the 
soldier  has  to  carry  sixty  rounds  of  this  or  similar  ammunition,  }ou  atld  1  lb.  to  the 
weight  of  the  buUets  alone  which  he  has  to  carry,  and  you  add  at  least  1  lb.  to  the 
weight  of  the  rifle.  That  is  you  cannot  make  a  nfle  with  a  0'577  bore  to  t^rry  a  long 
bullet  which  shall  not  weigh  600  grains,  and  to  shoot  with  precision  up  to  1,000 
yards ;  and  you  cannot  make  a  rifle  sufficiently  strong  to  resist  the  increased  charge 
of  powder,  and  the  increased  twist,  under  101b.    So  tliat,  I  tliink,  if  a  now  form  of 
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arm  is  designed,  especially  a  breech-loader,  it  will  be  neceeaarj  to  reduce  the  diameter 

of  the  bullet  to  sucli  on  amount  as  will  admit  of  an  elongated  projectile  which  shall 

have  the  length  to  the  diameter  in  the  ratio  of  two  and  a  naif  to  one,  or  thereabouts, 

and  whicli  shall  not  weigh  orer  500  to  630  groins.    This  may  be  done  with  a  barrel 

having  a  bore  of  half-an-inch.    I  have  several  riflet  made  of  this  calibre,  which  I 

hope  to  produce  at  Wimbledon.    I  find  that  a  bullet  with  a  diameter  of  '488  inches, 

weighing  500  grains,  gives  a  length  of  two  and  a-half  times  the  diameter,  and  it 

secures  precision  of  shooting  up  to  1,000  jards.     A  rifle  canying  a  bullet  of  that 

weight  and  of  that  diameter,  maV  be  made  to  weigh  under  9  lbs.    I  have  one  which 

weighs  about  an  ounce  and  a  half  under  9  lbs.,  and  another  which  weighs  rather  less 

than  9^  lbs.    By  reducing  the  calibre,  you  secure  lightness,  and  you  secure  length, 

with  less  weight  of  bullet ;  so  that  a  man  may  carry  60  rounds  in  his  pouch,  and 

yet  not  be  loaded  to  the  same  extent  that  he  is  now,  for  the  QoTomment  bullet 

weighs  530  grains.    Then  there  is  another  advantage  in  keeping  to  the  smaller 

diameter.    We  shall  not,  however,  come  to  such  a  small  diameter  as  shaU  prevent 

the  rolling  of  a  comfortable  and  well-constructod  cartridge.     Now,  the  diameter 

of  the  small-bore  Whitworth  rifle  is  too  small  for  this  purpose.     You  cannot 

make  a  cartridge  which  will  bo  sufilcicntly  stiff  to  retain  its  form,  and  to  admit 

of  the  buUct  being  loaded  as  at  present.    But  with  a  lialf-indi  rifle  yoti  can  do 

so.     I  have  made  many  cartridges,  and  have  fired  them  out  of  my  riiice  with  tho 

nme  fiEu;ility  as  I  can  with  the  Government  rifles.    That  enables  you  to  retain 

length  of  barrel.    I  do  think  there  is  no  alteration  in  the  form  of  a  rifle  which  ia 

more  prejudicial  in  its  usefulness  in  tho  hands  of  an  infantry  soldier,  than  taking 

anything,  even  half  an  inch,  from  length  of  the  barrel.    I  believe  in  war  we  shall 

■till  have  on  occasions  to  decide  the  issues  of  a  contest  by  close-quarter  action,  that 

is,  with  the  bayonet ;  and  there  is  no  question  tiiat  the  man  who  gets  the  first  prod, 

if  it  is  only  half-an-inch,  has  the  advantage.    Therefbre,  if  you  shorten  your  barrel 

by  three  inches,  as  in  tho  Wliitworth  large-bore  rifle,  you  put  your  soldier  in  a  falso 

position  ;  his  bayonet  will  be  of  no  use  against  the  longer  bayonet  and  longer  riflo 

of  foreign  nations.     I  hope  to  ezliibit  hero  a  half-inch  bore-rifle  with  a  3  feet  3  inch 

barrel  and  with  a  bayonet  3  inches  longer  than  that  now  in  use,  and  which  shall 

not  weigh  more  than  the  present  Government  riflo.  Here  are  some  rifles  which  T  shall 

be  happy  to  explain.*    This  is  a  Westley  Richards*  (Plate  XXXI,  Pigs.  8,  9, 10); 

Lieutenant  Walker  thinkii  it  the  bei»t  di*sigii ;  I  am  not  of  that-  opinion,  I  think 

it  has  one  disadvantage.     It  lias   a  hinge  and  the  breech -piece  is  fixed.      In   a 

breech-loading  ritle,  if  it  can  be  made  for  all   its  movements  to  be  rectilinear, 

that  is  in  a  (lin»ction  perpendicular  to  the  foivs  which  have  to  be  brought  together 

to  close  the  brtHH.'h,  you  are  uioro  likely  to  secure  contact  than  you  can  by  any 

application  of  curvilinear  movements.     A  rifle  lias  been  invented  by  a  non-profcs* 

Bional  gentleman,  and  to  uiy  apprehension  it  is  the  best  that  has  been  brought 

out.     It  is  the  design  of  Mr.  Ghrcn  (Pigs.  15 — 20) :    ite  principal  is  thftt  which  I 

have  always  approved,  that  of   rectilinear  motion.      You  pull  the  breeeh-pieco 

straight  oiit,  and  i)U8h  it  straight  in.    The  cartridge  is  dropped  in  as  in  Westley 

Richards*;  tho  brcei'h-pieci*  is  closed,  the  lover  is  turned  down,  and  then  tho 

plug,  by  the  action  of  two  s}o])ing  studs  bearing  against  two  surfaces  in  the  piston, 

pushes  the  brt»cch-[)ie<'c  tight  home,  and  the  gun  is  fired  in  the  usual  way.     There  is 

u  feature  in  this  breech-loader  riflo  which  I  do  not  think  exists  in  any  other,  it  is, 

that  the  breech-pic«'  can  be  taken  off*  and  entirely  removed  from  the  rifle.     You  can 

pull  the  brc»H*h-pieiv  out  and  put  it  into  your  po<'ket,  and  make  your  rifle  a  present 

to  vour  enemy,  and  it  will  be  of  no  use  to  him.     I  have  seen  no  other  rific  which 

posscs!*c4  this*  great  advantage ;  indwd,  in  this  respect  it  has  a  superlative  advantage 

over  all  others:  the  breech-piece  can  bo  inserted,  and  can  be  pulled  out  with  equal 

rapidity.    The  rifle  cannot  be  fired  unless  the  iin^r-pieco  is  turned  down  to  its 

K roper  place.    The  rt^ason  is  this :  when  the  lever  is  turned  down,  there  is  a  small 
ole  in  the  bottom  part  of  the  plug  which  goes  over  a  pin.    The  pin  is  worked  by 
the  trigger,  and  fits  into  the  hole  of  the  plug.    When  the  lever  is  not  turned  down, 

*  TenT*s  breech-loader  having  been  referred  to  at  a  previous  meeting,  it  has  been 
thought  oesirable  to  insert  it,  for  the  sake  of  comparison,  &c.,  in  the  plate  of  breech* 
loaders  referred  to  in  this  discussion,  it  is  given  in  Figs.  11— 14.— £x>. 
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t'tif  )fK-  •  tonied  oii  one  wide,  and  the  pin  vhicii  is  in  connei'ticm  vitii  the  tn£!::i-r 
1-  in-'j^lit  agsinst  the  ftolid  part  of  the  plu£,  and  the  piece  will  not  go  off  :  but  a> 
**/ty.i  a*  the  krer  i*  brooeht  down,  the  piece  goe*  off.  IDiat  is  Green's  breei-h-Iuader. 
I  -iiot  hith  it  mjself  last  week  at  Kjlbnni ;  I  fiivd  eight  rounds  from  it  at  -100 
;  .ir:i*  :  biid  out  of  eight  »hotA,  I  made  »ix  bulls'-ere*  a:;d  two  c«utre». 

Caj'taiji  BriiisLEX :  I  beliere  the  idea  of  the  GoTemment.  with  respect  to  the 
ui-tulii'.-  aoTiiuiiJiitiun  for  a  breech-loading  ride,  ii  that  the  copper  cado»  carrring  their 
o»7i  fulxriiiuite  are  liable  to  erplode.  I  have  had  a  breech-loading  ride  ainoe  1860 ; 
it  }ja?  Ix-eu  Iialf  over  the  worid  with  me,  and  I  hare  nerer  foimd  the  ammunition  ex- 
pltx!'.*.  I  think  if  the  Goremment  weiv  to  tnr  it  in  anr  wav  ther  like,  thcT  would 
yud  tliatthobe  cartridge*  are  not  more  hable  to  explonous  than  others. 

The  CujLiUMAS :  I  am  at  a  Iom  to  conoeire  what  real  objection  theve  can  be  to 
brcL-ch-loadins.  It  i«  strange  that  those  who  rveommended  the  adc^idon  of  breech* 
I'jttdiiig  to  ciiunon  almost  to  the  exclusion  of  ererr  other  description  of  gun,  should 
1ia%  e  hesitated  about  adopting  it  to  mu^ketzx.  There  are  just  ten  reasoou  to  one  in 
favour  of  a  breech-loading  musket  orer  a  breech-loading  cannon.  The  breech -loading 
ivniion  is  only  of  ralue  on  certain  occasions,  where  it  is  fixed  on  the  non-recoil  prin- 
liple.  Now,  the  urgiiwent  that  is  adduced,  or  professedlr  brought  forward,  against 
the  breech-loader  is.  tliat  it  will  lead  to  a  waste  of  ammunition.  Bight ly  viewed,  I 
believe  it  is  the  rery  reverse  of  the  iact.  It  is  the  nervous  excitabilitr  increased  by 
the  fear  that  you  are  uot  loading  last  enough  when  you  are  ramming  home  and 
putting  the  cap  on,  which  all  people  feel  when  they  entlr  into  action  for  the  firvt 
time,  and  tlie  excitement  arising  finom  success  or  partial  faflure,  which  in  my  opinion 
lcad»  to  the  useless  waste  of  ammimition.  But  if  a  man  is  sure  of  his  gmi,  it  he  is 
pure  of  everything  oonoeming  it,  he  can  put  in  his  charge  just  at  the  right  time,  and 
have  it  ready  for  action  at  the  very  moment  he  wants  it ;  he  Dvill  be  comparatirely 
calm,  and  can  use  his  gun  to  adrautage ;  his  mind  wiU  not  be  upset  by  Uie  excitement 
of  haste  and  uncertaint)'.  I  quite  concur  with  the  (reneral's  remarks  about  the 
AVhit  worth  and  Lancaster  rifling.  I  do  not  see  how,  with  Wetttlcy  Bichards'  form 
tt(  bn*cch-loader,  you  are  to  use  it  effectuaUy  with  that  desi*ription'of  riiiiug.  With 
the  iK'Culiar  motion  of  turning  down  that  he  lias,  with  the  polygonal  form  of  rifle  in 
one  cose,  and  the  oval  form  in  the  other,  you  would  not  have  a  perfect  junction, 
and  there  Mould  be  an  escape  of  gas  :  whereas  in  the  other  description,  wliere  it  goes 
home,  then*  you  might  have  a  jx*rl'ect  fit.    I  do  not  see  how  the  two  can  Ix*  txHiibineii. 

General  Boileal'  :  TIktc  isoncpouit  I  omitted  to  explain,  whicli  i?  the  ixvuliiintv 
of  tliis  ])lug  of  Mr.  Green's.  Tlie  fore-part  of  tlie  plug  is  finished  by  a  ^olid  disc. 
The  plut(  is  bored,  and  there  is  an  axis  which  fits  into  it,  wliieli  i»  finished  aLio  with 
niiotlier  M>lid  disc.  Intermediate  between  these  two  Mr.  Green  places  a  wjid  of 
ijiixod  cuttajMnrcha  and  vulcanised  india-rubber.  He  found  that  the  rubber  itself 
Mas  t<K>  soft,  and  the  gutta-perclia  probably  too  brittle.  With  u  mixture  of  the  two 
lie  hits  •^uceecKiod  in  obtaining  just  sufiicieut  elasticity  and  resisting  jxjwer  to  >oeure 
the  ^lo^i^ed  object.  AVheii  the  cartridge  is  ignited,  the  powder  acting,  uf  csoiirsc.  in 
both  (lirr'-tions,  before  it  has  had  time  to  start  the  bullet  has  coniprt>seil  this  diM* 
Hli^htly.  hiiH  squeezed  out,  so  to  9)ieak,  a  ]>ortion  of  the  wad  all  round  it,  by  render- 
in;;  it  thinner ;  and  by  that  means  has  most  ))erfi*ctly  and  effectively  ivndered  the 
f)ri't'ch  gas-tifj;ht.  1  fired  fifty-five  rounds  with  another  of  ifr.  GnuMi's  rifles  at 
Kilbuni,  twenty-five  from  the  muzzle  and  thirty  from  the  bn'eeh,  to  try  whether  it 
wtnild  ju't  Jis  well  as  a  muzzh^  as  a  breech-loader;  and  after  the  fifty-fifth  round, 
when  we  drew  the  plug  out,  the  bnHH.'h  chamber  was  as  clean  and  bright,  and  as  free 
from  tlie  fouling  which  smoke  produces,  as  if  it  had  never  been  fired  at  all.  That  is 
an  uuaiiswi'niblc  proof  that  the  ap)>:iratus  is  i^erfiTtly  gas-tis^hl.  Then,  it  has 
another  advantage,  and  that  is  its  ])erfect  applicability  to  the  whole  of  the  Govem- 
nieiit  rillt>  now  in  store,  the  long  Knfield,  the  short  Enfield,  navy,  mid  carbine.  In 
fact,  Mr.  Green  hai*  fitted  his  bretvh-loading  a])])ar]itus  to  six  difiertnit  forms  uf  rifies 
for  the  Government.  They  arc  now  under  triid  at  Woolwich.  The  rcMdl  with  the 
hjii;;  Enfield  is  decidedly  gooil.  The  only  [X)int  in  which  he  has  not  succeeded  is  the 
coii<t ruction  of  the  cartridge.  The  Oo50  smaU -bore  windage  bidlet  does  not  f>iiit 
the  breech-loader  J  it  does  not  suit  the  Lancaster;  but  the  larger-sized  bullet,  tlu* 
0570  bullet,  au6wcr»  admirably.    With  the  na>7  five-grooved  rifle  I  luid  not  that 
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difficulty  with  the  0*550  bullet,  but  still  the  0*570  bullet  gave  much  better  results. 
There  is  another  rifle  which  I  maj  bring  to  your  notice,  which  is  oommonl  j  called 
the  ICont  Storm  rifle  (Figs.  21 — 23) .  The  mechanism  of  this  is  exceedingly  good,  and 
it  has  its  adrocates.  I  do  not  myself  approTo  of  it.  I  think  where  you  commence  your 
operation  by  counter-marching,  as  it  were,  the  breech,  where  you  insert  your  cartridge 
tail  foremost,  your  soldier  in  the  heat  of  action  will  be  apt  to  make  a  mistake. 
Without  reasoning  upon  the  mode  in  which  the  bullpt  should  so,  I  think  the  first 
impulse  of  the  soldier  is  to  put  in  tlie  oartndgc,  bullet  foremost.  Without  wishing  to 
speak  therefore  but  in  praise  of  the  beautifiu  work  and  mechanism  of  this  rifle,  I 
think  that  is  a  wrong  point  in  its  design — that  the  soldier  is  to  be  taught  to  put  the 
bullet  in  the  wrong  way,  in  order  to  make  it  go  out  the  right  way.  There  is  another 
olrjeotion  to  this,  as  in  the  case  of  the  Westley  Ricliards'  rifle,  although  there  the 
action  of  the  slide  to  a  certain  extent  does  away  with  the  objection.  To  bring  two 
bearing  surfaces  into  perfect  contact,  where  they  moye  upou  a  hinge  axis,  and  where 
the  motion  is  circular,  there  must  be  a  wear ;  and  where  there  is  a  wear  there  must 
be  an  escape  of  ms.  On  that  account  I  think  tlie  hinge  principle  is  bad  for  breech* 
loaders.  Therefore,  I  prefer  the  plug  principle  of  Mr.  Green,  which  is  simple,  cheap, 
and  effectiTe,  and  which  must  command  attention.  I  haye  no  doubt  that  before 
many  months  are  over  we  sliall  sec  something  done.  But  there  is  another  point  eon- 
nacted  with  breech-loaders  wliich  I  think  is  Terr  likely  to  exercise  an  important 
influence,  both  upon  the  design  and  upon  the  weight  of  the  piece,  and  that  is  the 
introduction  of  gun-cotton.  A  portion  of  the  weight  of  the  rifle,  as  it  is  now  manu* 
fiu!tared,  has  become  necessary,  nom  the  great  recoil  which  gunpowder  produces ; 
thero  is  a  necessity,  therefore,  for  making  m  piece  of  a  certain  weight  to  resist  that 
reoolL  But  with  gun-cotton  there  is  comparatiyely  yeiy  little  recoil,  not  a  fourth 
part  in  some  cases  of  the  recoil  produced  by  gunpowder.  Therefore,  I  beUere  it  will 
06  possible  to  reduce  the  weight  of  the  piece  yery  considerably  without  in  any  way 
destroying  its  efficiency,  should  gun-cotton  be  introduced  as  the  explosiye  agent  for 
small  arms.  O^neral  Sabine,  with  whom  I  haye  had  a  oonyersation  on  the  subject,  is 
of  opinion  that  breedi-loaders  will  ultimately  force  their  way  into  notice,  and  become 
the  weapon  of  the  soldier,  as  well  as  the  form  of  artillery ;  that  they  are  so  pecu- 
liarly suited  to  gun-cotton,  where  there  is  no  smoke  and  no  recoil,  that  they  must 
command  attention,  and  will  ultimately  force  themselyes  on  the  notice  of  our  not 
rery  fost,  though,  I  belieyc,  ycnr  sure  Goyemment. 

The  CHAiBMAir :  You  will  allow  me  to  record  our  thanks  to  the  officer  who  sent 
us  the  first  paper.  Although  not  so  important  as  the  second,  it  is  a  yery  important 
and  interestmg  paper.  The  comfort  of  the  soldier  is  a  yery  important  thing, 
because  in  the  fleld  it  is  a  large  clement  in  his  efficiency.  We  also  return  our  thanks 
to  the  gentleman  who  sent  the  second  yeiy  interesting  and  yery  yaluable  paper.  It  is 
a  remarkable  paper  for  »  young  man  to  produce.  He  seems  to  haye  a  gemus  for  his 
profession,  and  to  take  a  practical  yiew  ot  the  subject.  And  it  is  a  practical  yiew  that 
we  want,  for  in  the  present  day  transcendentalism  has  taken  the  place  of  practice. 
And  though  last,  not  least,  I  am  sure  you  will  return  your  thanxs  to  our  firiend 
General  Boileau  for  the  yery  luminous  instruction  and  explanation  he  has  giyen  with 
respect  to  breech-loaders.  I  may  make  a  remark  with  reference  to  his  donng  obser* 
yation  as  to  tlie  curious  anomaly  it  appears  to  bo  tliat  gun-cotton  has  no  reooiL  I 
heard  an  explanation  offered  for  it :  it  was  simply  this,  that  there  was  no  residuum 
from  gon-eotton ;  while  there  is  about  75  per  cent,  from  gxmpowder,  which  is  left 
as  practically  as  another  bullet  which  is  projected  backwards ;  while  the  lead  bullet 
is  projected  forwards,  tliis  75  per  cent  of  residuum  is  projected  backwards,  and  is  the 
cause  of  that  recoil.    I  give  it  to  you  as  I  got  it. 

Genend  Boiliau  :  I  am  yery  nmch  obhged  to  you  for  the  kind  way  in  which  you 
haye  reoeiyed  the  paper  this  evening,  and  for  the  favourable  remarks  which  you  have 
made  upon  the  efforts  that  I  have  niade  to  give  it  the  weight  which  I  thiiik  it  justly 
merits. 


VOI*.  YUL  2  E 
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♦ADDKKDUM  TO  « BREECH-LOADERS  FOR  THE  ARMY:' 
BEING  REMARKS  OS  THE  RESULT  OP  THE  AGITATION 
OF  THE  BREECH-LOADER  QUESTION',  AND  COXCERMNG 
THE  ISTRODUCTIOX  OF  GUX-OOTTON  INTO  MODEBS 
WARFARE. 

By  Abxbub  Walkeb,  Eeq^  Lieutenant  79tli  HigUanders ;  LienteDttt 

Jnatracior  Sdiool  of  Mnsketiyy  Fleetwood. 


br  these  days  of  raflways  and  electricity,  whidi  aeem  to  lend  to 
modem  moi  a  reflex  of  their  promptitade,  celerity,  and  decision  in  al 
their  doings,  events  Bocoeed  each  other  so  thick  and  fast,  that  even 
the  steam  printing  machine  can  hardly  keep  pace  with  their  rapid 
marcL  The  foregoing  paper,  and  the  remarks  it  elidted  at  theRojal 
United  Service  Institution,  haid  ecarcely  been  oonsignod  to  the  prm 
and  given  to  the  public,  when  the  arguments  therran  contained  receiTcd 
a  flattering  endorsement  from  the  military  authorities,  the  theoretical 
conviction  on  their  part  having  been  followed  by  a  prompt  determiDa- 
tion  to  give  it  effect  in  practice. 

In  fact,  80  much  had  transpired  in  a  variety  of  wajrs  on  the  subject 
of  breech-loaders,  during  the  last  year  or  two,  that  the  feelings  of 
the  country  were  becoming  fairly  roused,  and  the  public  mind  was 
fast  approaching  the  iK»int  of  demanding  that  the  army  should  have 
the  benefit  of  the  undoubted  superiority  uf  breech-loaders  over  muzzle- 
loaders,  when,  with  pivseient  sagacity  and  meritorious  promptitude. 
Lord  de  Grey  and  Ripc»n  forestalled  any  such  pressure  from  without 
by  taking  action  in  the  matter  himself. 

He  dedded  to  submit  the  question  in  its  integrity  to  the  thorough 
investigation  of  a  comj.K?teLit  military  tribunal,  composed  of  seven 
oflBcers,t  whose  high  standing  and  varied  experience  on  the  subject 
afTorded  an  excellent  guarantiee  for  the  soundness  of  their  judgment 
and  the  propriety  of  tlieir  decision. 

This  committee  assembled  on  four  occasions,  and  after  examining  a 
number  of  witnesses,  it  arrived  at  the  unanimous  conclusion  that  it 
was  advisable  to  arm  the  whole  of  our  infantry  with  breech-loadiug 
rifles. 

Beyond  this  emphatic  recommendation  nothing  was  done  in  the 

•  Coin  tribute  in  S<7>teinboT,  ISW.— Ep. 

t  The  followinc  are  the  offi(vr?  of  the  Committ«  referred  to : — ^Major-Genenl 
Dmrid  Ruwell,  C.B..  Pre«dent :  Colonel  Th.^maf  Steele.  C.B.,  \Kte  of  the  Coldrtream 
Guard* :  Colonel  Tho  Earl  of  TAmcfi»rd.  K  C.B. :  Coli»nel  Clarke  Kennedy,  C.B., 
Comn^andant  of  the  Mi-iianr  Train;  C.»l.»ncl  Parke.  CJB.,  Conunandant ' at  the 
Fleetwood  School  of  Musket rv  ;  Ci.>loncl  Adve,  CJB.,  Kojal  AitUleiy  ;  and  Colonel 
Walker,  C.B.,  formfrix  of  the  2nd  I>rapoon  Guard*,  and  now  Ainstant  Quarter- 
Hafter-Genezal  of  the  South-£a»tcn:  Di»thct. 
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way  of  detail,  except  that  attention  was  directed — ^in  the  event  of  tho 
decision  of  the  committee  being  adopted — to  the  necessity  of  a  moro 
efficient  service  for  the  transport  of  the  first  reserve  of  ammunition ; 
and  of  sach  importance  was  this  considered  by  the  authorities,  that 
another  special  committee  has  since  been  appointed,  with  the  view  of 
examining  the  suggestion  made  on  this  head  by  the  former. 

The  first  reserve  of  ammunition  should,  obviously,  bo  made  to 
accompany  soldiers  whithersoever  they  may  have  to  go— whether 
along  tho  path  of  a  mountain-defile,  or  in  making  a  flanking  detour 
across  a  river  by  a  bridge  of  planks  or  boats.  To  convev  this  supply, 
pack-mules  or  horses  (but  the  former  are  much  to  be  preferred)  should 
be  substituted  for  the  present  system  of  cartage  on  service ;  or  perhaps 
some  description  of  handcart,  or  tumbril,  on  wheels,  could  bo  devised, 
00  light  and  portable  as  to  permit  of  its  being  easily  moved  along  by 
one  or  more  men,  and  capable,  on  occasions,  even  of  being  transported 
on  their  shoulders.  A  certain  number  of  extra  men  would  have  to  be 
told  ofE  for  these  tumbrils  and  to  supply  the  pouches  from  them.  At 
present  each  brigade  carries  its  own  ammunition,  but  with  a  breech- 
loader, that  can  be  fired  five  or  six  times  as  often  as  a  muzzle-loader, 
it  will  *be  absolutely  necessary  that  eveiy  company  in  a  regiment  should 
have  its  proper  quota  of  ammunition  transport  attached  to  it,  just  as 
it  now  has  its  quota  of  pioneers  and  buglers,  the  reserve  ammunitiou 
for  the  brigade  and  the  division  being  kept  quite  distinct. 

Some  such  provision  is  absolutely  neccssarv ;  but  we  are  inclined 
to  think  that  even  more  attention  and  consideration  in  this  matter 
should  be  given  to  tho  soldier  himself,  with  respect  to  the  load  of 
ammunition  which  he  has  to  carry.  It  is  generally  becoming  evident 
that  the  day  has  gone  by  for  heavy- weighted  soldiers;  and  the  prevail- 
ing opinion  is  that  a  kit  of  over  50lbs.  weight  is  rather  too  much  for  our 
modem  soldier,  or  rather  riflcnian-sharpshooter,  whose  salient  charac- 
teristic must  be  the  utmost  agility,  promoted  in  every  way  by  con- 
venient equipment,  in  order  to  meet  the  sudden  reijuirements  which 
wUl  be  necessitated  in  future  warfare,  wherein  if  anything  be  certain, 
it  is  that  victbry  will  depend  upon  the  accurate  coup  d^ail  of  tho 
leader  in  deciding  upon  action,  and  the  promptitude  with  which  his 
soldiers  can  carry  out  his  object. 

Heavy,  massive,  unwieldy  regiments'  are  as  obsolete  as  Frederick 
William's  Patagonian  Grenadiers:  the  days  of  old  when  battalions 
leisurely  advanced,  till  they  could  distinguish  the  whites  of  their 
enemv's  eyes  before  ()i)ening  fire,  arc  nt)w  long  past;  the  deadly 
missile  begins  to  pour  in  at  a  distance  at  which  even  tho  sound  of  its 
discharge  is  inaudible,  and  the  foe  himself  appears  little  more  than  a 
thin  dark  line  upon  the  landscape.  To  advance  now  "  very  slowly," 
(fort  lentement\  as  Todlcben,  the  hero  of  the  Crimea,  describes  our 
troops  to  have  done  at  ihvt  Alma,  towards  an  encmy*s  breast- works,  in 
tho  face  of  rifled  guns  and  troops  providtMl  with  breech-loaders,  would 
only  be  equivalent  to  advancing  "  into  the  jaws  of  death." 

We  must  apply  the  Banting-system,  as  it  were,  to  our  heavy-booted, 
over-fed,  and  over-clad  Grenadiers,  for  depend  upon  it,  it  is  your  light- 
footed,  clear-eyed  youth,  breech-loader  ia  haudi  with  opou  ooUar  and 

2  s  2 


412  BREECH-LOADBBS  FOB  THB  ARMY. 

no  50lb.  knapsack  to  drag  him  to  the  earth — like  a  race-horse  over 
handicapped — who  will  turn  the  tide  of  future  battles. 

Let  us  imitate  the  ''  loose  order"  and  rapid  concentration  of  the 
battle  of  Self erino,  I'ather  than  perpetuate  that  tardiness  of  movement 
which  cost  US  so  much  in  the  Crimea,  both  in  men  and  reputation. 

Obviously,  therefore,  the  strength  of  the  soldier  must  no  longer  be 
wasted  in  doing  the  work  of  a  travelling  packman,  or  rather  a  pack- 
horse,  but,  on  the  contrary,  husbanded  for  the  work  for  which  he  is 
specially  intended.  With  this  view,  the  weight  of  his  kit  should  be 
reduced,  and  his  dress  modified,  so  as  to  permit  him  to  carry  some 
thuijy  or  forty  rounds  more  of  ammunition.*  After  victory  plenty  of 
kit  haberdashery  can  be  got  for  the  mere  seeking ;  but  ammunition  is 
to  be  procured  only  from  one  shop,  and  that  may  be  very  far  away. 

The  Prussians  have  already  adopted  this  sydtem ;  they  carry  in 
Jront  two  ammunition  pouches,  capable  of  holding  some  thirty  rounds 
each,  whilst  they  carry  another  thirty  rounds  by  way  of  reserve  in 
their  knapsacks. 

It  seems  strange  that  the  present  lumbering  cartouch-box,  mis- 
named a  ^'  pouch,"  with  its  awkward  position  in  rear  of  the  back,  is 
still  retained  to  hamper  and  incommode  the  modem  soldier,  whose 
work  will  be  very  different  to  that  which  was  performed  by  those  that 
used  it  in  the  last  and  preceding  century. 

Another  Committee  has  likewise  been  appointed  to  give  effect  to  the 
recommendation  of  the  first,  as  to  the  adoption  in  our  army  of  breech- 
loaders, or,  in  other  words,  to  determine  the  very  importaint  and  dffi- 
cult  question — ^which  breech-loader  shall  be  put  mto  the  hands  of 
the  British  soldier? 

Pending,  however,  the  decision, — ^which  it  will  obviously  require 
some  time  to  make,  and  still  longer  to  give  effect  to  in  the  shape  of  a 
new  armament, — it  appears  that  Lord  De  Grey  contemplates  the 
"  conversion,"  or,  as  the  French  call  it,  the  "  transformation  "  of  a 
nmnber  of  Enfield  rifles  into  breech-loaders ;  and  has  actually  adver- 
tised for  the  best  means  of  doing  so,  under  the  condition  that  the  cost 
per  rifle  should  not  exceed  £1,  and  that  the  shooting*  of  the  trans- 
formed weapon  should  not  be  inferior  to  that  of  the  unaltered  arm, 
awarding  at  the  same  time  to  each  competitor  £20  as  compensation 
for  the  cost  of  pattern,  together  with  one  thousand  rounds  of  ammu- 
nition suited  for  the  arm  so  converted.  No  doubt  this  can  be  done  ; 
indeed  the  problem  has  in  a  manner  been  already  solved  in  the  Mont- 

•  In  a  letter  to  the  "  Times  "  (28th  December,  1860),  on  "  Military  Organization," 
the  author  pointed  out  this  necessity,  and  suggested  means  by  which  the  necessary 
reform  could  be  effected  without  increasing  the  impetUmenia  of  an  army  to  any 
material  extent. 

A  letter  by  an  Englishman  in  the  serrice  of  the  Confederate  States  appeared  the 
other  day  (in  the  "Tunes"),  in  which  the  writer,  after  cleverly  expatiating  on  the 
adTantages  of  breech-loaders,  and  the  fact  that  the  Confederates,  as  fast  as  they  cap- 
tured rincs  in  the  field,  converted  them  into  breech-loaders,  states  his  opinion  that 
the  60th  Eiflcs,  if  armed  with  breech-loaders,  could  destroy  the  brigade  of  Guards 
in  fifteen  minutes,  little  knowing  that  as  at  present  constituted,  and  armed  with  the 
Whitworth  rifle,  the  60t-h  actually  canr  more  weight,  man  for  man,  than  either  a 
Churdsman  or  a  Linesman.    So  much  for  our  Aeary  (psendo)  "  Light "  Liiantry. 
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Storm  rifle  (the  great  objection  to  which,  we  may  remark  parentheti- 
cally, consists  in  having  the  hinge  of  the  breech-piece  in  front  of  the 
charge,  vide  Figs.  21---2d),  and  there  are,  we  believe,  some  dozen  other 
known  designs  for  the  desired  conversion. 

In  thus  attempting  to  utilize  the  rifle  we  have.  Lord  de  Grey  is 
doubtless  actuated,  first,  by  reasons  of  an  economical  kind,  and, 
secondly,  by  his  desire  to  supply  the  army  at  once  with  a  breech- 
loader, even  though  in  the  shape  of  a  makeshift,  pending  the  discoveiy 
of  a.  more  perfect  form  of  breech-loading  rifle.  JBut  while  doing  full 
justice  to  his  motives  in  taking  such  a  step,  we  are  inclined  to  doubt 
its  wisdom.  Makeshifts  are  bad  at  the  best,  as  sportsmen  and  rifle- 
men well  know ;  and  a  makeshift  on  which  the  prestige  and  safety  of 
the  empire  may  depend  would  be  worse  than  all. 

There  are  numerous  serious  objections  to  it.  The  expense  of  the 
conversion  will  of  course  ultimately  have  to  be  added  to  the  cost  of 
new  breech-loaders  for  the  army,  so  that  in  this  sense  it  may  be  said 
to  be  *^  penny  wise  and  pound  fooUsh."  Again,  even  at  the  best,  an 
Enfield  Kifle  docs  not  last  longer  than  ten  years ;  but  in  rcaUty  its  life 
as  a  rijle  is  much  shorter :  so  that  in  seeking  to  adapt  a  breech-loading 

?r8tem  to  it  may  be  said  to  be  '<  throwing  good  money  after  bad." 
he  weapon  has  been  condemned  by  an  Ordnance  Select  Committee, 
and  to  all  intents  and  purposes  it  cannot  bear  comparison,  as  a  military 
weapon,  with  others  with  which  it  was  tested  by  the  Committee  in 
question.  Its  day  is  gone ;  its  glass  is  run ;  let  it  rest  in  peace ; 
having  done  what  it  could  in  one  stage  of  itii  existence,  let  us  not 
vainly  torture  it  into  a  metamorphosis,  to  which  all  the  heathen  gods 
togewer  could  not  give  congruity.  "  New  wine  in  old  bottles"  would 
be  nothing  to  the  idea  of  turning  the  present  condemned  Enfield  into 
the  Enfield  of  the  future.  • 

Again,  it  will  be  a  difficult  matter,  at  the  rate  per  rifle  stipulated, 
so  to  alter  the  rifle  as  to  dispense  with  the  percussion-cap  system,  on 
the  manifold  disadvantages  of  which  we  have  enlarged ;  and,  finally, 
by  retaining  the  Enfield-bore  we  sacrifice  one  of  the  great  gains  secured 
by  the  breech-loading  rifle,  namely,  that  a  very  small  bore  may  bo 
used,  with  its  concomitant  advantages  of  increased  range,  penetration, 
and  accuracy,  without  any  of  the  disadvantages  which  the  use  of  a 
smaller  cahbre  tlian  '50  in.  involves  in  a  muzzle-loader  in  the  shape  of 
difficulty  in  loading  and  accumulation  of  fouUiig,  &c. 

This  is  a  point  which  appears  to  have  been  entirely  lost  sight  of 
by  Major-General  l^)ileau  in  liis  remarks  at  page  406,  as  to  the  applica- 
bility of  the  WTiitworth  or  Lancaster  small-bore  to  a  military  breech- 
loa^r.  Indeed  what  he  there  doubts  as  feasible  has  actually  been 
accomplished ;  for,  as  everybody  knows,  the  Westley  Richards*  breech- 
loader has  a  barrel  on  the  Whitworth  principle ;  indeed  it  is  patented 
as  such. 

It  is  not  a  little  raoi-tifying  to  our  national  pride  to  hear  on  all 
occasions  of  this  kind  the  reiterated  remark  that  they  manage  these 
matters  differently  and  bettor  across  the  Channel ;  but  better  this  than 
that  we  should  delude  ourselves  into  a  vain  notion  of  superiority  in 
such  matters.    For  several  years  past  experimental  breech-loaders 
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have  been  tried  and  tested  at  the  great  school  of  muBketry  at  Vin- 
cennes ;  and  in  the  weapon  and  ammunition  recently  served  out  to  the 
Cent  GardeSy  the  French  Emperor  appears  to  have  found  a  breedi- 
loadcr  with  which  he  is  satisliedy  and  so  we  find  that  the  other  momii^ 
an  imperial  order  made  its  appearance,  in  which  it  is  decreed  that  tk 
whole  of  the  army  of  France  will  henceforward  be  furnished  with  a 
small-bor^  breech-loader  (-30,  we  understand,  is  the  calibre),  the  car- 
tridge to  contain  its  own  ignition. 

There  is  no  compromise  here — no  half -measure.  France  has  had 
enough  of  musket-'^  transformation/'  and  found  it  a  very  sorry  make- 
shift ;  and  so  the  chances  arc  now  that  the  greater  portion  of  the 
French  army  will  be  supplied  with  breech-loading  rifles  of  surprisinf^ 
efficiency,  before  we  have  even  commenced  the  transformation  of 
what  the  volunteers — perhaps  too  disparagfingly — term  "  a  gas-pipe.** 

Would  it  not  be  well  for  us  to  follow  so  good  an  example,  and 
instead  of  tinkering  up  our  old  barrels  with  new  breech-pieces,  rather 
at  once  discontinue  the  further  manufacture  of  the  muzzle-loading 
Enfield  (at  present  going  on  as  fast  as  ever),  and  direct  at  once  our 
energies  and  resources  to  the  construction  of  a  good  breech-loader,  to 
be  seiTcd  out  gradually  to  the  army  as  the  present  arm  wears  out,  of 
as  fast  as  the  new  arm  is  ready  to  relegate  the  old  one  to  the  ranks  of 
the  MiUtia  or  Volunteer  forces  ? 

Be  this  as  it  may,  however,  the  momentous  question  for  our  service 
still  remains  to  be  answered — which  breech-loader  shall  we  adopt  ? 

The  elucidation  of  this  matter  will  doubtless  occupy  the  Ordnance 
Committee  for  many  months  (query j  yeai*s  ?)  to  come,  unless,  indeed, 
the  National  Rifie  Association  come  to  their  assistance  and  settle  the 
matter  off-hand. 

We  may  be  permitted  in  the  meanwhile  to  say,  that  we  cannot  see 
why  the  Association  should  at  all  continue  the  custom  of  having  a 
competition  for  muzzle-loading  rijfes — as  it  proposes,  we  observe,  for 
November  next — under  the  present  circumstances  of  the  universally 
admitted  breech -loading  sui.)oriority,  and  since  the  British  army  is  to 
be  funiished  with  breech-loaders.  It  appears  to  us  that  the  Associa- 
tion might  just  as  well  endeavour  to  elicit  the  best  hug  bow  as  the  best 
muzzle-loader  now,  for  all  pur[>oses  of  i»ractical  utility. 

In  this  breathless  n'^c  it  seems  almost  like  plunging  into  antiquity 
to  recall  the  late  AVimbledon  gathering,  yet  we  nuist  refer  here,  how- 
ever briefly,  to  what  undoubtedly  fonned  the  most  imi>ortar.t  jx>rtiou 
of  the  programme  at  that  meeting,  we  mean  of  course  the  comjx*tition 
for  the  prize  of  £100,  given  by  the  Marquis  of  Tweeddale,  for  militarj' 
rifles  carrj'ing  -ooO  ammunition.  With  a  view  of  attracting"  the  l)est 
weaiions  in  either  class  the  money  offered  was  divided  as  follows  :  — 
£r)0  o]H}n  to  muzzle-loaders,  and  £50  open  tr)  breech-loaders.  The 
conditions  under  which  the  contest  took  place  were  well  caleulated  to 
test  the  qualification  of  the  resiKJCtive  rifles,  the  stipulation  bcin^  that 
each  comjxjtitor  was  to  fire  100  rounds  continuously  on  four  successive 
days,  at  500  yards,  until  400  rounds  should  Ik?  exjx^nded, — at  the  ter- 
mination of  each  day's  shooting  the  rifle  being  locked  up  without 
having  been  cleaned,  so  as  to  test  its  shooting  under  all  circumstances 
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-—not  merely  when  fresh  from  the  factory,  with  every  advantagfe  in 
its  favour — thus  to  demonstrate  whether  it  would  bear  i^>  against  the 
disadvantages  of  active  service  with  equal  efficiency. 

The  prize  for  muzzle-loaders  was  won  by  a  short  lar^e-bore 
Whitworth,  which  accomplished  the  following  surprising  and  mar- 
vellous results : — Out  of  the  400  shots  fired  on  four  different  days, 
1,162  marks  were  scored,  or  only  88  marks  less  than  an  average  of 
centres.  The  time  occupied  in  making  this  splendid  practice  was  108 
minutes,  or  within  a  fraction  of  4  shots  per  minute.  As  this  striking 
and  insurmountable  evidence  of  what  can  be  done  with  a  muzzle- 
loader  is  certain  to  be  adduced  in  argument  whenever  the  compara- 
tive merits  of  muzzle  and  breech-loaders  are  discussed  in  future,  it 
is  right  to  state  that  in  the  handling  of  Mr.  Whitworth's  rifle,  the 
time  occupied  in  loading  was  reduced  to  a  minimum  by  the  use  of 
cartridges  specially  prepared.  These  were  of  a  similar  descriptiou 
to  those  patented  for  use  with  his  small-bore  rifle,  save  that  thev 
were  made  of  the  regulation  size.  A  {)aper  cylinder  contains  botn 
the  powder  and  bullet  in  the  order  in  which  these  are  to  descend  into 
the  barrel.  The  buUet  acts  as  a  plug  at  one  end  of  the  cylinder ;  at 
the  other  the  powder  is  confined  by  a  little  calico  and  pasteboard  slide, 
which  can  be  pulled  away  the  moment  the  cartridge  case  is  placed  on 
the  top  of.  the  barrel  A  single  downward  motion  of  the  ramrod 
through  the  cylinder  sends  the  bullet  home  after  the  powder ;  the 
cartridge  case  then  slips  off  over  the  head  of  the  ramrod,  and  this  there 
IB  never  any  occasion  to  turn,  because  the  point,  hollowed  slightly 
into  the  shape  of  a  cup,  gives  all  the  force  that  is  necessary  to  the 
charge  in  ramming  home,  and  immediately  that  the  rod  is  with- 
drawn from  the  bcmrel  it  is  in  the  right  position  to  be  thrust  into  the 
stock. 

Mr.  Whitwo'rth  was  also  fortunate  in  his  representative  Mr.  Leece, 
whose  steadiness,  quickness,  and  confidence  of  aim  were  very  remark- 
able. This  explanation  does  not  involve  any  disparagement  of 
Mr.  Whitworth's  rifle.  On  the  contrary,  it  shows,  that  having  made 
tip  his  mind  to  forward  what  he  believed  to  be  the  best  weapon,  he 
took  care  to  surround  it  with  the  best  appliances ;  it  proved  the  great 
practical  utility  of  such  competitions,  and  elicited  the  fact  that  we  had 
much  to  learn  even  as  to  muzzle-loaders.  However,  their  rivals  and 
Bucoessors  in  esse  are  what  most  concerns  us  on  the  present  occasion, 
and  we  therefore  turn  to  the  results  of  the  hreech-laading  competition. 

The  rifle  that  won  that  prize  was  made  by  Mr.  Henry,  gunmaker,  of 
Edinburefa.  Its  mechanism  may  be  briefly  described  as  follows :  the 
breech  ^pper  part)  acts  as  a  pluneer,  the  back  part  of  it  having  a 
doable  eccentric  lever,  whilst  the  front  part  has  a  peculiarlv  inclined 
face,  formed  out  of  the  solid  steel,  which  rights  the  position  of  the 
cartridge,  carries  it  into  the  chamber  of  the  barrel,  and  also  extracts 
the  empty  cartridge-case  on  being  opened  again,  and  draws  it  out 
altogether. 

The  actual  rdsult  of  its  practice  on  this  occasion  may  be  summed 
up  as  follows: — In  the  400  rounds  fired,  1,080  marks  or  points  were 
nuule  in  68  minutes  82  seconds,  giving  a  value  to  each  shot  of  2*7 
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Kints,  and  a  rate  per  minute  of  5*84,  or  nearly  6  shots,  which  ii 
If  the  rapidity  of  the  long-bow  of  our  ancient  British  archers. 


TBI  EXVBT  BBBBOE-LQADSB. 


In  awarding  the  prisse  to  Mr.  Henry,  the  Council  took  occasion  to 
remark  that  they  did  not,  however,  consider  that  this  breech-load^ 
met  all  the  req^uirements  of  a  military  arm,  and  this  is  their  reason 
for  initiating  with  liberal  foresight  another  contest  for  arms  on  this 
principle,  the  best  arm  to  have  £100,  the  competition  to  take  place 
next  February. 

The  bmech-loader  which  came  next  to  Henry's  in  point  of  merit, 
appears  to  have  been  one  called  the  Snider  rifle,  closely  resembling  io 
principle  the  Prussian  needle-gun.  It  exceeded  the  Henry  rifle  in 
rapidity  of  loading,  but  fell  far  short  of  it  in  |)oint  of  accui*acy. 

In  conclusion,  we  have  only  to  remark  that  the  only  real  difficulty 
remaining  to  be  overcome  in  the  development  of  a  tlioroughly  eflicient 
breech-loader  for  military  purposes  is  in  the  cartridge  itself,  the  best 
ammunition  beine^  almost  a  harder  problem  than  the  best  arm.  Those 
who  use  breech-loaders  over  the  stubble,  or  in  the  forest,  have,  of 
course,  over  and  over  again  congratulated  themselves  on  having  at 
length  obtained  a  cartridge  which  entirely  does  away  with  the 
"  bother  of  caps."  Hitherto,  as  wc  have  already  mentioned,  the 
authorities  have  studiously  (for  prudential  reasons,  no  doubt^  set  their 
face  against  the  use  in  the  army  of  a  cartridge  which  shall  combine 
such  elements  of  danger  as  the  presence  of  the  percussion  powder,  as 
well  as  that  of  the  villainous  saltpetrt*.  It  is  obvious  that  the  brass  pin 
which  stands  out  at  the  right  angles  of  the  cartridge  (in  the  Henry 
breech-loader  and  in  the  cartridge  for  breech-loading  fowling-pieces  in 
general),  and  the  blow  on  which  causes  the  ignition  of  the  fulminating 
powder,  would  be  extremely  likely  to  be  bent  n*om  its  position,  or  forced 
out  altogether  in  the  rough  handling  to  which  it  would  be  subjected 
in  a  campaign. 

In  the  American  invention,  to  which  we  have  referred  at  page  405, 
it  seems  this  obstacle  of  facile  derangement  is  completely  obviated. 
The  cartridge  is  to  all  appearance  similar  to  that  in  ordinaiy  use  (with 
sporting  breech-loaders),  save  that  it  is  without  the  "  pin."  But  a 
slight  beading  runs  round  the  circumference  of  the  copper  capsule, 
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which  forms  the  base  of  the  cartridge,  and  the  iusidc  of  this  rim  or 
periphery  is  lined  with  a  paste  of  the  fulminating  powder,  and  thus 
the  hammer  especially  formed  for  the  purpose,  stnking  it  through  the 
aperture  in  the  barrel  where  the  pin  would  have  otherwise  protruded, 
on  any  portion  of  its  surface,  will  ignite  the  charge.  The  likelihood, 
of  the  aerangement  rcfen'ed  to  above  is  thus  remedied,  and  there  is  a 
minor  difiSculty  (but  still  a  difficultv)  also  superseded — that  of  its 
being  necessary  to  insert  the  cartridge  into  the  barrel  with  the  pin 
accurately  fitting  the  groove  prepared  for  it.  There  is  also  another 
advantage  claimed  for  this  cartridge.  It  is  asserted  that  nothing  but 
^c  peculiar  action  of  the  hammer  will  ignite  it.  A  number  of  them 
have  been  shaken  violently  together,  struck,  and  thrown  down  with 
force  on  stones,  and  generally  subjected  to  an  elaborate  course  of 
rough  treatment,  with  the  determined  intention  of  accomplishing  their 
explosion,  but  all  to  no  purpose.  The  inventors  explain  that  to  do  so 
requires  a  squeeze  as  well  as  a  sharp  blow,  and  that,  unless  the  cart- 
ridges be  inserted  in  a  dose-fitting  barrel,  their  elasticity  preserves 
them  from  the  combination  of  the  two. 

They  are  professedly  water-tight,  and  impervious  to  fire.  I  have 
certainly  seem  some,  round  which  gunpowder  has  been  exploded,  appa- 
rently quite  uninjured. 

Mr.  Westley  Kichards,  who,  by  the  way,  did  not  enter  into  the 
competition  for  the  Marquis  of  IVeeddale's  prize,  is  engaged,  at  the 
request  of  the  Government,  in  making  a  breech-loading  arm,  with  a 
cartridge  to  contsun  its  own  ignition,  although  he  does  not  appear  to 
be  very  sanguine  as  to  the  result,  on  accoimt  of  the  expense  of  the 
copper  case,  and  the  difficulty  of  extracting  such  a  cartridge  after 
finng  from  the  amaU-bare  rifle. 

For  our  own  part,  we  are  incUned  to  believe  that  this  difficulty  will 
eventually  find  its  solution  in  that  wonderful  material  gun-cotton, 
1  drachm  of  which  is  capable  of  effecting  as  much  as  8  drachms  of 
gunpowder,  and  that  too  with  far  less  recoil,  and  a  perfect  immunity 
m>m  smoke  and  fouUng. 

Experiments  made  by  ttie  Austrian  committee  proved  that  100 
rounas  could  be  fired  with  gun-cotton,  arainst  30  rounds  of  gun- 
powder. Fipm  the  low  temperature  produced  by  gun-cotton,  the 
gon  does  not  heat.  Experiments  showed  that  100  rounds  were 
ftnkl  with  a  6-pounder  in  34  minutes,  and  the  gun  was  raised  by 
g^n-cotton  to  only  122°  Fahrenheit,  whilst  100  rounds  with  gun- 
powder took  100  minutes,  and  raised  the  temperature  to  such  a  degree 
that  water  was  instantly  evaporated,  therefore  considerably  above  the 
boilmg  point,  or  212°.  The  firing  with  the  gunpowder  was,  therefore, 
difloontinued ;  but  the  rapid  firing  with  the  g^n-cotton  was  continued 
up  to  180  rounds,  without  any  inconvenience.  The  absence  of  fouling 
allows  all  the  mechanism  of  a  gun  to  have  much  more  exactness 
than  where  allowance  must  be  made  for  fouling.  The  absence  of 
smoke  promotes  rapid  firing  and  correct  aim.  There  are  no  poisonous 
grases,  and  the  men  suffer  less  inconvenience  from  firing  in  casemates, 
under  hatches,  or  in  closed  chambers.  The  fact  of  smaller  recoil 
from  a  gnn  charged  with  gun-cotton  is  established  by  direct  experi- 
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mcnt ;  its  value  is  two-thmh  of  the  recoil  from  gunpowder — projectile 
eiTcct  being  equal.  To  understaud  this  may  not  be  easj,  umeffiii 
results  from  the  greater  rapidity  of  its  entire  ignition  ;  whilst  thit  of 
gunpowder,  stiictly  sjx^aking,  takes  time,  the  ignition  of  gun-cottn 
is  instantaneous  throughout  the  mass,  and  the  known  cauBCS  of  recoil 
with  gunpowder  are  modified  accordingly. 

The  great  fact  of  the  instantaneous  ignition  of  gnn-cotton,  and  tke 
generation  of  all  the  gas,  before  motion  commences^  are,  it  seemSy  solE- 
cient  to  account  for  diminished  recoil  in  the  piece. 

The  comparative  advantages  of  gun-cotton  and  gunpowder  for  pro- 
ducing high  velocities  are  shown  in  the  following  experiment  with  a 
Krupp's  cast-steel  gun,  a  6-poundcr.  With  the  ordinary  charge,  SO 
ounces  of  powder  produced  1,338  feet  per  second.  With  the  charge 
of  13|  ounces,  gun-cotton  produced  1,563  feet.  The  gun  may  be 
made  shorter ;  less  weight,  therefore,  to  drag,  and  less  difBcolty  in 
the  working.  As  to  the  advantage  in  weight  of  gun,  the  fact  of  the 
recoil  being  less  in  the  ratio  of  2  to  8,  enables  a  less  weight  of  gun 
to  be  employed,  as  well  as  a  shorter  gun,  without  the  disadvantage 
to  practice  arising  from  lightness  of  gun. 

As  regards  durance  of  gun,  bronze  and  cast-iron  gons  have  been  fired 
1,000  rounds  without  in  the  least  affecting  the  endurance  of  the  gnn. 

As  regards  conveyance  and  storage  of  gim-cotton,  it  results  from 
the  fact  that  lib.  of  gun-cotton  produces  an  effect  exceeding  Slbs.  of 
gunpowder  in  artillery,  that  the  difficulty  of  transport  will  be  diminished, 
and  much  less  room  will  be  required  for  ammunition.  This  is  an 
immense  advantage,  whether  it  is  carried  by  men,  by  horses,  or  in 
waggons. 

It  may  be  placed  in  store,  and  preserved  with  great  safety.  Tlie 
danger  from  explosion  does  not  ans(^  until  it  is  actually  confined  in  the 
requisite  space. 

It  may  become  damp,  and  even  perfectly  wet  without  injury,  and 
may  be  dried  by  mere  exposure  to  the  air.  Tliis  is  of  great  value  iu 
nhips  of  war — in  case  of  danger  from  fire,  tlio  magazine  may  actually 
be  submerged,  without  ijermanent  injury  to  the  ammunition. 

Gun-cotton  positively  keeps  the  giui  clean,  and  requires  less  windage, 
and  therefore  perfoniis  better  in  continuous  firing.  In  gunpowder 
there  is  G8  per  cent,  of  refuse,  or  the  well-known  matter  of  fouling. 
In  gim-cotton  there  is  no  residuum,  and  therefore  no  fouling,  bo  that 
the  present  elaborate  instruction  in  '*  cleaning  anus"  will  bo  at  once 
reduced  to  a  minimum,  if  not  annihilated  so  far  as  the  rille-barrel  is 
concerned. 

Each  gun  and  each  kind  of  projectile  requires  a  certam  density  of 
cartridge.  Pnictically,  gun-cotton  is  most  effective  in  guns  when  used 
as  one- fourth  to  one-fifth  of  gunpowder,  and  occupying  a  space  of 
ly'^  of  the  length  of  the  j>owder  cartridge. 

The  mechanical  stnicture  of  tlwj  cartridge  is  of  importance  as  affect- 
ing ignition.  The  cartridge  is  formed  of  a  mechaniciil  arrangement 
of  spun  cords,  and  the  distribution  of  these,  the  place  and  manner  of 
ignition,  the  form  and  proportion  of  the  cartridge,  all  affect  tlu»  time 
of  complete  ignition.     As  a  cartridge,  gun-cotton  has  to  be  enclosed  in 


BBEECH-tOADCRS  FOR  THE  JkRlfT.  419 

a  manner  to  prevent  its  compression,  and  ^ve  it  a  certain  amount  of 
Bpacc  to  do  its  work.  Indeed  its  gradual  instead  of  iustuntaueous 
oombastion  is  altoj^ether  dependent  on  this  point  being  attended  to. 
for  whereas  the  running  down  or  compression  within  certain  limits  of 
gonoowder  is  essential  to  its  effective  action,  any  such  process  is  fatal 
to  tnat  of  gun-cotton,  in  other  words  gim-cotton  must  be  simply 
transferred  to  the  breech  of  the  gim,  so  as  to  retain  its  normal  forma- 
tion or  natural  degree  of  textile  expansion. 

For  this  purpose,  the  cartridge,  or  muzzle-loaders,  can  cither  be  made 
up  in  a  strong,  hard  pasteboard  tube,  so  as  to  prevent'  its  compression ; 
or  the  simple  cotton-yam  may  be  wound  round  a  thin-hollow  wooden 
tube  like  thread  on  a  bobbin,  with  a  sufQcient  cylindrical  thickness  to 
fill  the  chamber  of  the  gun. 

The  drawback  to, this  is,  as  was  found  during  experiments  with 
gmi-cotton  at  Ilythe,  that  the  charred  remnant  of  the  wood  or  paper 
18  apt  to  remain  in  the  barrel,  to  the  detriment  and  danger  of  subse- 
quent firing. 

The  necessity  for  maintaining  the  gun-cotton  spread  out  or  expanded 
to  the  full  room  it  requires,  which  acts  so  awkwardly  and  disadvan- 
tageously  in  a  muzzle-loader,  becomes  of  little  or  no  consequence  in  a 
breech-loader,  in  which  the  chamber  intended  for  the  reception  of  the 
charge  can  be  so  arranged  as  to  permit  the  gun-cotton  to  be  placed 
quietly  in  its  appropriate  receptacle,  without  being  further  interfered 
with  till  the  moment  of  final  discharge.  It  is  by  the  complete 
mastery  he  has  gained  over  all  these  minute  points,  that  General 
von  Lenk  is  enabled  to  give  to  the  action  of  gun-cotton  on  the  pro- 
jectile, any  law  of  force  he  pleases. 

Finally,  its  cost  of  production  is  considerably  less  than  that  of  gun- 
powder, the  price  of  quantities  which  will  produce  equal  effects  being 
compared. 

Having  thus  stated  some  of  the  mechanical  properties  of  g^an. 
cotton  as  an  explosive  agent,  we  cannot  do  better,  m  conclusion,  than 
answer  the  question  which  will  not  unnaturally  present  itself  to  some 
readers,  viz.,  what  is  gun-cotton,  considered  chemically^? 

Gun-cotton,  or  pyroxilin  (p//r,  fire,  and  xylon^  wood)  as  it  is  generically 
termed,  was  invented  in  ld4(>  by  the  German  chemist  Schoubein ;  and 
although  the  announcement  produced  considerable  sensation  at  the 
time,  it  had,  until  recently,  ceased  to  occui)y  the  minds  of  those  whom 
the  invention  chiefly  concerned — the  military  profession.  "  Punch," 
indeed,  gave  siprnificance  to  it  by  figuring  a  mcc^ting  between  Gny- 
Fawkes  and  Schoubein  on  Westminster  Bridge ;  the  former  regret tinfj 
that  the  latter  had  not  been  his  contemi)orary  with  his  invention. 
Certainly  there  might  have  been  no  ^'  joke  "  in  the  matter,  at  tlie 
present  day,  al)out  "  the  Plot,"  had  gun-cotton  been  at  the  disposal  of 
the  arch-cr)ns])irator. 

The  "  report,"  like  all  other  reports,  died  away ;  and  gim-cotton, 
far  from  being  generally  applied  even  to  mining  op>erations,  was 
merely  made  the  substance  of  a  thick  mucilage,  dissolved  in  ether,  to 
serve  by  way  of  sticking  plaster.  Subsequently,  however,  photogra- 
phy took  it  in  hand,  and  found  its  ethereal  solution  a  perfect  means  of 
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IMre^nting  to  light  the  sensitive  surface  for  the  prodnction  of  its 
beautiful  pictures ;  for  the  collodion  of  the  photographers  is  merely 
gun-cotton  dissolved  in  sulphuric  ether,  and  mixed  with  an  iodide, 
which  by  being  immersed  in  a  bath  of  nitxate  of  silver,  becomes  iodide 
of  silver,  the  most  sensitive  to  light  of  all  substances  as  yet  dis- 
covered. 

The  recent  Austrian  Commission,  and  the  conclusive  investigations 
of  Baron  von  Lenk,  have  completely  restored  to  this  giant  of  the 
chemist's  laboratory  its  "  proud  eminence ;"  and,  like  gunpowder  of 
old,  after  having  been  used  for  every  purpose  but  the  right  one,  in 
oiur  proftmanal  point  of  view,  it  now  finds  itself  exalted  to  the  position 
of  the  most  available  agent  for  the  purposes  of  warfare. 

The  manufactui*c  of  gun-cotton  is  one  of  the  simplest  manipulations 
of  the  laboratory.  First,  make  a  mixtm-e  of  equal  measures  of  strong 
nitiic  acid  (sp.  gr.  1*5),  and  sulphifric  acid  (sp.  gr.  1*845).  Then 
take  one  pai't — say  1  oz. — of  finely  carded  cotton-wool,  and  immerse 
it  in  15  i)ai*ts  of  the  above  mixture.  Instantly  great  heat  is  generated 
by  the  cnemlcal  action  which  ensues,  and  therefore  this  is  the  ticklish 
point  of  the  manufacture.  The  cotton  must  be  at  once  completely 
immersed  in  the  mixture,  otherwise  it  becomes  so  hot  as  to  undergo 
immediate  decomposition. 

After  a  few  minutes'  immersion,  the  cotton  must  be  taken  out  and 
plungxHi  into  a  lai*ge  volume  of  cold  water,  and  then  carefully  washed 
hi  other  water,  until  the  mass  ceases  to  show  the  slightest  acid 
re-action  when  touched  by  litmus  paper  or  placed  upon  it.  It  must 
theii  be  carefullv  dried.  Of  course  it  will  dry  of  itself  in  the  air ;  but 
at  all  events,  if  artificial  heat  be  used  for  the  purpose,  it  must  not 
exceed  170**. 

Such  is  gun-cotton ;  and  it  is  evident  to  the  reader  that  it  contains 
all  the  eujments  of  gunpowder;  the  nitre  of  the  nitric  acid,  the 
sulphur  of  the  sulphuric  acid,  and  the  carbon  (or  "  charcoal ")  of  the 
iDtton ;  its  explosive  or  detonatmg  property  can  therefore  be  readily 
iHjuoiUved. 

Tow,  linen,  paper,  nay,  even  saw-dust,  may  be  used  instead  of 
rottou ;  and  in  the  last  case  it  is  evident  that  gun-cotton  might  be 
uuide  to  assume  the  form  of  powdei',  and  so  perhaps  become  more 
oouvonient  for  military  purposes.  The  wood  best  ♦suited  for  the 
uuuiutWture  of  gunpowder  might  be  treated  in  this  way  with  the 
\iv  \v  oi  testing  the  feasibility  of  the  suggestion,  which  we  submit  to 
tIh'  luuuufacturers. 

Vhv»  ohemical  change  develops  new  properties  in  the  substance ;  the 

vVvUui  tibre  increases  more  than  80  per  cent,  in  weight;  although 

:.ilivnu^^  very  Uttle  hi  appearance  from  unchanged  cotton,  it  may  be 

.::»^ui^ui:iih>d  from  it  by  its  harshness  to  the  touch,  by  the  crepitating 

^^*vl  N^'tuch  it  yields  when  pressed  by  the  hand,  and  by  its  electric 

•sLvituv^u     The  only  cci-tain  means,  however,  of  distinguishing  the 

^y^.^s.'^*,  sttbist^ioc  li'oni  ordinary  cotton,  is  by  the  chemical  action  of 

.•^i>*     UiB«^^K\Hi  in   a   solution   of  iodide  of  potassium.     Wlien  the 

^'»;\u».>:   ^  m^BSSeiKHl  with  this  iodine  solution,  and  a  Uttle  sulphuric 

4,;;^^  ^  ^MM^^itfifii;  Mlded  (one  part  of  acid  to  four  of  water),  a  yellow 
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colour  is  evolved;  whilst  ordinary  cotton,  when  similarly  treated, 
assumes  a  blue  colour. 

In  the  open  air  gun-cotton  bums  with  a  flash,  but  without  smoke  or 
report ;  and  a  temperature  of  somewhat  less  than  400^  is  sufficient  to 
ignite  it,  being  200^  less  than  that  required  to  ignite  gunpowder. 
Authorities,  however,  differ  very  much  as  to  the  required  temperature, 
which  seems  to  vary  with  the  mode  in  which  the  gun-cotton  is 
prepared.  Some  specimens  have  exploded  when  being  dried  at  a 
temperature  of  not  more  than  132^. 

Up  to  the  publication  of  the  Austrian  Report,  the  real  properties  and 
effects  of  ffun-cotton  were  little  understood.  It  can  be  exploded  in 
any  quantity  instantaneously.  This  was  considered  its  great  fault ; 
but  it  was  only  a  fault  when  we  were  ignorant  of  the  means  to  make 
that  velocity  anything  we  pleased.  Greneral  von  Lenk  has  discovered 
the  means  of  giving  gun-cotton  any  velocity  of  explosion  that  is  re- 
quired, by  the  mere  mechanical  arrangements  imder  which  it  is  used. 
In  his  hands,  gun-cotton  has  any  speed  of  explosion ;  irom  one  foot 
per  second,  to  one  foot  in  the  one^thousandth  of  a  second,  or  to  instan- 
taneity. 

The  instantaneous  explosion  of  a  large  quantity  of  gmi-cotton  is 
made  use  of  when  it  is  required  to  produce  destructive  effects  on  tho 
surrounding  material.  The  slow  combustion  is  used  when  it  is  required 
to  in*oduce  manageable  power,  as  in  the  case  of  gunnery. 

It  is  plain,  therefore,  that  if  we  can  explode  a  mrge  mass  instantane- 
ously, we  get  out  of  the  gases  so  exploded  the  greatest  possible 
power,  because  all  the  gas  is  generated  before  motion  commences ;  and 
this  is  known  to  be  the  condition  for  maximum  effect.  The  great 
waste  of  gunpowder  is  almost  ridiculous ;  it  is  positively  68  ix3r  cent, 
of  its  own  weight,  and  only  32  per  cent,  is  useful.  Moreover,  tliis  68 
per  cent,  is  not  only  waste  in  itself,  but  it  wastes  the  power  of  the 
remaining  32  per  cent.  It  wastes  it  mechanically,  by  using  up  a  large 
portion  <^  the  mechanical  force  of  the  useful  gases.  The  waste  of 
gunpowder  issues  from  the  g^n  with  much  greater  velocity  than  the 
projectile ;  and  if  it  be  remembered  that  in  lOOlbs.  of  useful  gunpowder, 
this  is  68lbs.,  it  will  appear  that  the  gas  of  321b^  of  useful  gunpowder 
is  wasted  in  impelling  a  681b.  shot ;  the  power  resulting  merely  from 
the  refuse  of  gunpowder ! 

It  is  found  that  the  condition  necessary  in  gun-cotton  to  produce 
instantaneous  and  complete  explosion,  is  the  absolute  perfection  of 
closeness  in  the  chamber  containing  the  material.  The  reason  of  it 
is,  that  the  first-ignited  gases  must  penetrate  the  whole  mass  of  the 
cotton;  and  this  they  certainly  do,  and  effect  complete  ignition 
throngliout,  only  under  pressure.  This  pressure  need  not  be  great. 
For  example,  a  barrel  of  gun-cotton  will  produce  little  effect,  and  very 
slow  comDustion,  when  out  of  the  barrel,  but  instantaneous  and 
poweifnl  explosion  when  shut  up  within  it. 

On  the  oiaer  hand,  if  we  desire  gim-cotton  to  produce  mechanical 
wori^,  and  not  the  destruction  of  materials,  we  must  provide  for  its 
slower  combustion.  It  must  be  distributed  and  opened  out  mechanically, 
so  as  to  ootmpy  a  larger  space,  and  in  this  state  it  can  be  made  to  act 
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even  more  slowly  than  gunpowder,  and  the  exact  limit  for  purposes  of 
artillery  General  von  Lenk  has  discovered  by  critical  experiments. 
In  general  it  is  found  that  the  proportion  of  11  lbs.  of  g^un-cotton, 
occupying  one  cubic  foot  of  space,  produces  a  greater  force  than  gun- 
powder, of  which  from  50  to  60lbs.  occupies  the  same  space,  aod  a 
force  of  the  nature  required  for  ordinary  artillery. 

For  artillery,  gun-cotton  is  used  in  the  form  of  thread  or  spxm-yarn. 
In  this  simple  form  it  conducts  combustion  slowly  in  the  open  air,  at  a 
rate  of  not  more  than  one  foot  per  second.  This  thread  is  woven  into 
a  texture  or  circular  web.  The  webs  are  made  of  various  diameters, 
and  it  is  out  of  these  webs  that  common  rifle  cartridges  are  made, 
merely  by  cutting  them  into  proper  lengths,  and  inclosing  them  in 
stiff  cylinders  of  pasteboard,  which  form  the  cartridges.  In  this  shape 
its  combustion  takes  place  at  the  speed  of  10  feet  per  second. 

In  these  cylindrical  webs  it  is  also  used  to  fill  explosive  shells,  as 
it  can  be  conveniently  employed  in  this  shape  to  pass  through  the 
neck  of  the  shell. 

Gun-cotton  thread  is  spun  into  ropes  in  the  usual  way  up  to  two 
inches  in  diameter,  hollow  in  the  centre.  This  is  the  form  used  for 
blastmg  and  mining  purposes ;  it  combines  great  density  with  speedy 
explosion. 

The  gun-cotton  yam  is  used  directly  to  form  cartridges  for  largo 
guns  by  being  wound  round  a  bobbin  so  as  to  form  a  spindle,  like 
that  used  in  spinning-mills.  The  bobbin  is  a  hollow  tube  of  paper  or 
wood.  The  object  of  the  wooden  tube  is  to  seciut)  in  all  cases  the 
necessary  length  of  chamber  in  the  gun  required  for  the  most  effective 
explosion.  The  gun-cotton  circular  web  is  inclosed  in  close  tubes  of 
india-rubber  cloth,  to  form  a  match  line,  in  which  form  it  is  most  con- 
venient, and  travels  with  speed  and  certainty.  In  large  quantities, 
for  the  explosion  of  mines,  it  is  used  in  the  form  of  rope,  and  in  this 
form  it  is  conveniently  coiled  in  casks,  or  stowed  in  boxes. 

As  regards  the  practical  application  of  gun-cotton  to  the  destructive 
explosion  of  shells,  it  appears  that,  from  a  difference  in  t|ie  law  of 
expansion,  arising  probably  from  the  pressure  of  water  in  intensely 
heated  steam,  there  is  an  extraordinary  difference  of  result,  namely, 
that  the  same  shell  is  exploded  by  the  same  volume  of  gas  hito  mf)re 
than  double  the  number  of  pieces.  This  is  to  be  accounted  for  by  the 
greater  velocity  of  explosion  when  gun-cotton  is  confined  very  closely 
in  very  small  spaces.  It  is  also  a  jjeculiarity  that  the  stronger  the 
shell  the  smaller  the  fragments  into  which  it  is  broken. 

In  mining  operations,  the  fact  that  the  action  of  gun-cotton  is 
violent  and  rapid  in  exact  proportion  to  the  resistance  it  encounters, 
tells  us  the  secret  of  its  far  higher  efficacy  in  mining  than  gunpowder. 
The  stronger  the  rock,  the  less  gun-cotton,  comparatively  with  gun- 
powder, is  necessary  for  the  effect ;  so  much  so,  that  while  guu-c<.>tton 
is  stronger  than  powder  as  3  to  1  in  artillery,  as  before  stated,  it  is 
stronger  in  the  proportion  of  6*274:  to  I  in  a  strong  and  solid  rock — 
weight  for  weight.  It  is  the  hollow  rope  form  that  is  used  for  blasting. 
Its  power  of  sputtmg  up  the  material  is  regulated  exactly  as  vrished. 

With  respcKst  to  military  and  submarino  explosion,  it  is  a  wcU- 
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known  fact  that  a  bag  of  gunpowder  nailed  on  the  gates  of  a  city 
will  blow  them  open.  In  this  case  gun-cotton  would  certainly  fail ;  a 
bag  of  ^un-cotton  exploded  in  the  same  wav  is  powerless.  If  one 
ounce  of  gunpowder  is  exploded  m  scales,  the  balance  is  thrown  down ; 
with  an  equal  force  from  gun-cotton  nothing  happens.  .  But  to  blow 
up  the  gates  of  a  dty  a  very  few  pounds  of  gun-cotton,  carried  in  the 
hand  of  a  single  man^  will  be  Sufficient,  only  he  must  know  its  natift'e. 
In  a  bag  it  is  harmless ;  exploded  in  a  box  it  will  shatter  the  gates  to 
atoms.  Against  the  pah'sades  of  a  fortification  a  small  square  box,  con- 
taining 25  lbs.,  merely  flung  down  dose  to  it,  will  open  a  passage  for 
troops.  In  actual  experiment  on  palisades,  1  foot  in  diameter,  and 
8  ft.  high,  piled  in  the  ground,  backed  by  a  second  row  of  8  inches 
diameter,  a  box  of  25  lbs.  of  gun-cotton  cut  a  clean  opening  9  ft. 
wide.  In  this  case  three  times  the  weight  of  gunpowder  produced  no 
effect  whatever,  except  to  blacken  the  piles. 

Against  bridges  it  is  equally  formidable.  A  strong  bridge  of  oak, 
24  feet  span,  was  shattered  to  atoms  by  a  small  box  of  25  lbs.,  laid  on 
its  centre.    The  bridge  was  not  broken,  it  was  literally  shivered. 

The  effects  of  gun-cotton  under  water  are  not  less  strikinc;  and  con- 
clusive in  its  favour,  as  compared  with  gunpowder.  In  me  case  of 
two  tiers  of  piles,  in  water  13  feet  deep,  10  inches  apart,  with  stones 
between  them,  a  barrel  of  100  lbs.  of  gun-cotton,  placed  8  feet  from 
the  face,  and  8  feet  under  water,  made  a  clean  sweep  through  a  radius 
of  15  feet,  and  raised  the  water  200  feet.  In  Venice,  a  barrel  of 
400  lbs.,  placed  near  a  sloop  hi  10  feet  water,  at  18  feet  distance, 
flun^  it  in  atoms  to  a  height  of  400  feet ! 

All  the  experiments  made  by  the  Austrian  Artillery  Commission  or 
Committee  were  conducted  on  a  grand  scale,  86  batteries,  6  and 
12-pounders  (for  gun-cotton)  having  been  constructed  and  practised 
with  that  materuu.  The  reports  of  the  Commissioners  are  all  based 
on  trials  with  ordnance,  from  6-pounders  to  48-pounders,  smooth  bore 
and  rifled  cannon. 

Such  then  are  the  properties  and  effects  of  gun-cotton.  We  arc 
aware  that  exceptions  may  be  taken  as  to  certain  parts  elicited  and 
claimed  as  advantages  in  the  new  material  as  an  agent  in  warfare, 
such  as  the  diminished  heat  of  the  gas  and  the  shorten  gun  required. 

Thus  we  learn  in  a  recent  investigation,  conducted  at  the  French 
Academy  of  Science  by  M.  Pelouze,  one  of  the  chemists  who  wrote  a 
report  against  gun-cotton  in  1849,  in  conjunction  with  a  M.  Maiu-e^', 
with  the  view  of  testing  the  value  of  General  Leuk*s  process  of 
manufacturing  gun-cotton  compared  with  that  in  France,  that  while 
admitting  a  difference  of  chemical  composition  between  the  two 
varieties,  they  affirm  that  all  their  specimens  of  his  cotton  exploded  at 
a  temperature  of  180**  Fah.,  and  that  at  temperatures  as  low  as 
99  Fah.,  decomposition  ensued  with  equal  certainty,  but  only  in  the 
course  of  a  few  hours,  and  in  one  case  they  even  obtained  an  ex- 
plosion at  83**,  which  induced  them  to  "  suspect"  that  it  may  even  be 
decomposed  at  the  ordinary  tem])erature.*    Yet  in  the  face  of  such  a 

*  This  spontanoouf  deoompotition  paasM  through  four  differfint  vtagM.  At  first 
it  contnctA  tlowly  without  lotiug  its  primitiTo  form  and  toxture,  so  that  it«  toIuiuo 
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conclusion,  they  admit  that  General  Lenk  had  been  able  to  fire  1,000 
rounds  in  quick  succession  from  a  piece  of  ordnance  without  spoiling 
the  bore  of  the  gun,  or  without  any  apparent  tendency  in  the  gun- 
cotton  to  ignite  spontaneously  from  the  high  temperature  to  which 
the  gun-metal  assuredly  must  have  been  raised  after  so  many  auick 
successive  discharges.  Facts  are  stubborn  things,  and  if  sucn  as 
have  here  been  quoted  can  be  established  by  the  Austrian  Commission, 
it  will  be  futile  to  "  reason  "  them  away,  for,  as  Galileo  says,  "  when 
we  have  the  decrees  of  nature,  authority  goes  for  nothing.  Precon- 
ceived, scientific  inductions,  based  on  the  action  of  gunpowder  gas, 
cannot  be  quoted  in  opposition  to  the  facts  established  on  gun-cotton. 

The  expansive  and  motive  force  of  gunpowder  is  doubtless  mate- 
rially connected  with  its  heat,  but  facts  seem  to  prove  that  this  is  not 
a  condition  so  essential  in  gun-cotton;  and  the  learned  objectors 
should  rather  try  and  find  out  the  reason  for  the  apparent  anomaly, 
than  preach  it  as  an  impossibility,  from  a  text  recorded  under  a  different 
dispensation. 

The  same  remark  applies  to  the  shortness  of  gun  required  for  gun- 
cotton.  Beyond  a  certain  limit,  it  is  certain  that  length  of  gim  is  a 
disadvantage ;  and  accepting  the  facts  of  the  Austrian  Commission, 
we  do  not  see  that  the  objection  opens  any  other  question  than  the 
adequate  length  of  gun  for  maximum  effect. 

It  is  satisfactoiy  to  know  that  at  their  last  meeting  (1863)  the 
British  Association  passed  a  resolution  urging  the  Government  to 
appoint  a  commission,  by  means  of  which  a  more  complete  investiga* 
tion — and  such  as  the  subject  unquestionably  deserves — ^may  be  made 
and  practically  applied.  This  recommendation  has  not  been  without 
its  effect,  and  we  rejoice  to  find  that  the  War  Office  has  appointed  a 
committee  on  gun-cotton,  with  the  President  of  the  Royal  Society  as 
chairman,  and  that  they  have  instituted  a  number  of  experiments, 
which  are  to  demonstrate  the  superiority  of  gun-cotton  over  gun- 
becomes  ten  times  less  than  its  original  one.  A  few  days  later  it  becomes  soft,  and  is 
transformed  into  a  sort  of  gummy  matter  which  adheres  strongly  to  the  Angers,  and 
has  no  longer  any  appearance  of  texture  or  organization  whatever,  even  when  viewed 
through  the  microscope.  When  this  mass  has  become  quite  liomogeneous,  its  volume 
is  again  reduced  by  one-half.  The  third  stage,  which  occurs  some  considerable  time 
after,  instead  of  producing  any  further  contraction,  causes  an  expansion,  so  that  the 
substance,  reduced  as  it  is  to  one-nineteenth  of  its  original  volume,  swells  up  to  the 
full  extent  of  the  latter.  In  this  state  it  is  still  gummy,  but  the  mass  is  poix)us,  aud 
fuU  of  cavities  like  a  sponge.  During  these  three  stages  there  is  a  constant  evolution 
of  nitrous  vapours,  which  become  much  more  abundant  during  the  third  stage.  This 
evolution  of  gas  gnidually  diminishes  during  the  fourth  stage  -,  the  substance  slowly 
loses  its  gummy  quality  and  yellowish  colour,  and  becomes  so  friable  as  to  admit  of 
being  crushed  into  powder  between  one's  fingero ;  it  then  becomes  as  white  as  sugar. 
It  takes  at  least  five  months  to  sec  all  these  stages  passed  through.  The  susary  sub- 
stance is  very  acid,  nearly  entirely  soluble  in  water,  and  is  composed  of  glucose, 
gummy  substances,  oxalic  acid,  a  little  formic  acid,  and  another  which  M.  de  Lues 
thinks*  is  new,  and  with  which  for  the  present  lie  has  obtained  salts  of  lead  and  silver. 
The  glucose  contained  in  this  last  transformation  of  gun-cotton  has  the  taste  and 
even  the  flavour  of  honey ;  it  quickly  reduces  the  tartrate  of  copper  and  potash,  and 
ferments  in  contact  with  yeast,  producing  carbonic  aoid  and  alcohol.  It  appears  from 
M.  de  Luca*i  experiments  that  gun*oottcNi  ^rill  keep  indefinitely  in  tecuo. 
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powder,  not  only  for  war,  but  for  industrial  purposes.  The  cotton  has 
been  tried  in  one  of  the  mining  districts  of  Wales,  and  is  now  under- 
going trial  in  the  lead-mines  of  Allonheads,  in  Northumberland  ;  while 
the  gun-cotton  factory  at  Stowmarket  is  kept  busy  with  the  manu- 
facture. 

Whatever  has  been  done  up  to  this  time,  it  is  to  be  hoped  that 
England  will  not  remain  behind-hand  in  a  matter  of  such  great  and 
national  importance,  for  we  have  no  hesitation  in  maintaining  that  the 
introduction  of  gun-cotton  into  warfare  will  effect  as  great  a  revolution 
as  that  produced  by  gunpowder  of  old. 

Compared  with  the  latter,  in  its  beginning,  gun-cotton  is  a  perfect 
thing,  of  which  we  have  become  possess.ed — completely  meeting  all 
our  present  difficulties,  supplying  all  our  wants,  and  givmg  the  last 
perfection  to  the  soldier's  weapon.  Surely,  the  high  exaltation  pre- 
dicted by  Robins  of  old  to  ^'  the  state  that  shall  thoroughly  compre- 
hend the  nature  and  advantages  of  rifled  barrel-pieces,  and  having 
facilitated  and  completed  their  construction,  shall  introduce  into  its 
service  their  general  use,  with  a  dexterity  in  the  management  of 
them  " — is  even  more  apphcable  to  this  wonderful  invention,  which  is 
now  offered  by  science  and  art  to  warfare,  in  order  to  make  it  sharp, 
short,  and  decisive. 

And  then  ?  Well,  then  possibly  "  the  goal  of  yesterday  will  be 
the  starting  point  of  to-morrow."  The  ordinary  breech-loader  may 
eventually  nave  to  make  way  for  a  breech-loading  revolver  (or  what  the 
Yankees  term  "repeater"*),  with  an  indestructible  steel  rifled-barrel, 
capable  of  letting  one  man  do  what  it  before  required  many  more 
times  that  number  to  accomplish,  in  accordance'  with  the  universal 
teudencnr  of  our  age  to  substitute  mechanical  means  for  manual. 

But  for  a  time,  at  least,  a  good  breech-loader,  with  gun-cotton, 
will  be,  if  not  perfection  in  the  fire-arm,  the  nearest  approximation  to 
it  we  can  hope  at  present  to  attain.  Imagine  the  future  battle-field 
imclouded  with  smoke — clear  as  the  hand-to-hand  encounters  of  the 
ancient  warriors,  who  never  lost  sight  of  their  enemy.  Then,  indeed, 
our  tactics  will  have  to  be  modified,  if  we  are  to  play  our  piut  suc- 
cessfully on  the  battle-fields  of  Europe  or  America — battle-fields  which 
will  probably  become  more  bloody  than  ever. 

But  we  must  not  permit  these  facts  and  ho|x^s  held  forth  by  this 
new  agent  of  destruction  to  produce  any  present  stag^tion  in  our 
efforts  for  advancement ;  but  rather,  content  with  the  materials  thus 
far  practically  placed  within  our  reach, 

"  Forward !  forward  let  us  range ! " 

*  In  accounts  recently  brought  from  America,  it  \b  distinctlj  stated  that  some 
Federal  ctTalry  regiments  are  armed  with  iixteen-ghooter  rifles !  (equivalent  to  a 
sixteen-cbambered  revolyer)  ;  and,  on  the  other  hand,  we  learn  that  the  Confederates 
hare  introduced  a  self-feoiiing  rifle,  the  cartrid^*9  (containing  their  own  ignition) 
being  first  pUoed  in  a  receptacle  lioUowed  out  for  them  in  the  stock,  and  supplied  in 
rapid  succession  to  the  barrel  by  the  mere  action  of  full  cocking  the  piece.  With 
such  means  of  destruction,  the  American  war  must  surely,  ere  long,  bear  some 
analogy  to  that  waged  by  the  Kilkenny  Cats. — A.W. 

VOL.  vni.  2  F 
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DESOBIPTION  OF  BREBOH-LOADERS  ON  PLATE  XXXI. 

WBSTLXT  BICHABDS*. 

Fig.  8  represents  cartridge  insert^^d  and  broech  dosed. 
Fig.  9  shows  breech  open  to  receire  cartridge. 
Fig.  10,  appearance  of  rifle,  with  breech  closed. 

TIBBT*!. 

Fig.  11,  side  elevation  of  musket,  with  breedi  apparatui. 
Fig.  12,  breech  apparatus,  with  cartridge  inserted  in  baireL 
Fig.  18,  breech  apparatus  detached,  cloeed  up  to  breech. 
Fig,  14,  enlarged  riew  of  breech  apparatus, 

GSSEV'g. 

Fig.  15,  side  riew  partly  in  section,  showing  breech  apparatus. 

Fig.  16,  piston  or  bolt,  and  the  cover  of  the  breech  chamber. 

Fig.  17,  transverse  section  of  the  cover  of  the  broech  chamber  and  piston,  or  boHi 

Fig.  18,  end  view  of  ditto. 

Fig.  19,  breech-plug  loose  in  breech  plate,  which,  partly  tnmi  round  in  plate. 

Fig.  20,  aide  riew,  with  breech  closed,  and  ready  for  capping. 

hokt-btobm's. 

Fig.  21,  side  elevation  of  Enfield  rifle  fitted  with  Mont-Stonn's  broeoh-losdiBi 
chamber. 

Fig.  22,  breech  raised,  showing  cartridge  in  chamber. 

Fig.  23,  sido  riew,  partly  in  section,  showing  position  of  breech  at  the  moment  of 
firing. 


LIEUT..COLONEL  DAVIDSON'S  PATENT  TELESCOPIC  RIFLE 

SIGHT.* 

The  telcBCopic  sight  for  military  and  long  range  rifles  patented  by  me 
may  be  described  as  follows  :— 

The  telescope  is  contained  in  a  strong  steel  tube,  and  is  attached  to 
the  side  of  the  rifle,  so  as  to  meet  the  eye  in  presenting;  and  L^ 
capable  of  being  depressed  to  any  required  angle,  according  to  the 
range. 

A  reference  to  the  diagrams  Figures  1  to  8  (Plate  XXXII),  which  are 
on  the  scale  of  one-half,  will  explain  how  it  is  attached  to  the  rifle, 
with  its  eye-piece  pulled  out  to  focus,  and  the  telescojK)  set  for  two 
degrees  of  elevation. 

A  and  B  are  collars  firmly  fitted  to  the  telescope,  A  at  the  object 
end,  and  B  a  few  inches  from  the  eye  end.  The  front  collar  A  is 
furnished  with  an  arc  C,  divided  from  zero  to  12  degrees  of  elevation. 
The  exact  shape  of  this  collar  will  be  seen  from  the  other  three  views 

•  A  paper  contributed  by  Lieutenant-Colonel  D.  Daridson,  let  City  Edinburgh 
Bifle  Vols.,  and  late  H.  M.  Bombay  Army. — Ed. 


DAVIDSON'S  PATENT  TELESCOPE  IITFLE  SIGHT.  427 

of  it  given  in  Figures  2,  3,  and  4.    The  upper  step  of  the  arc  is  of 
white  metal,  and  carries  the  scale. 

Figures  5  and  6  give  two  views  of  the  back  collar,  B,  which  has  a 
rounded  neck  furnished  with  two  feathers  or  projections.  This  neck 
forms  the  pivot  on  which  the  telescope  turns.  When  the  telescope  is 
applied  to  the  rifle  at  right  angles  to  the  barrel,  the  neck  enters  a  hole 
(see  Figure  7)  in  a  plate  substituted  for  the  escutcheon  plate  of  the 
hinder  lock  screw;  and  on  the  telescope  being  twisted  down  to  a 
position  parallel  to  the  barrel,  the  feathers,  or  projections,  lock  into  the 
inner  surface  of  the  escutcheon  plate,  and  hold  the  telescope  firm  to 
the  piece. 

When  the  telescope  is  parallel  to  the  barrel,  the  inner  surface  of  the 
arc  presses  on  a  putte  (shaded  in  Figure  1)  let  into  the  stock,  and 
8ho¥m  in  cross  section  in  Figure  8,  also  shaded  with  single  lines. 
Through  a  square  hole  in  this  plate  a  damping  bolt,  cross  shaded  in 
Figure  8|  is  passed  through  the  stock  under  the  barrel.  The  fiat  T- 
shaped  head  of  this  bolt  which  carries  the  vernier,  overlaps  the  lower 
step  of  the  arc  in  the  manner  shown  by  dots  in  Figure  8.  When  in 
this  position  tiie  telescope  is  set  to  the  required  angle  by  means  of 
the  scale  on  the  arc  and  the  vernier  on  the  cross  head  of  the  bolt,  and 
it  is  Aere  securely  clamped  and  held  to  the  piece  by  means  of  the 
milled  nut  D,  Figure  8,  on  the  o^qposite  side  of  the  Bto(^. 

When  the  line  or  arrow,  the  zero  of  the  vemieri  corresponds  with 
the  zero  of  the  arc,  the  axis  of  the  telescope  Is  by  construction 
exactly  parallel  to  the  axis  of  the  barrel  botii  in  the  horizontal  and 
vertical  plane— the  constant  parallel  error  involved  by  placing  the  axis 
of  the  telescope  a  little  to  one  side  of  the  axis  of  the  piece  is  of  no 
practical  moment. 

In  Hoe  focus  of  the  eye-piece  of  the  telescope,  cross  lines  are  placed, 
the  intersection  of  which,  as  seen  in  Figure  9,  gives  the  aim,  without  its 
being  necessary  to  see  any  muzzle  sight. 

The  horizontal  line  can  bo  raised  or  depressed  for  minute  adjustment 
in  elevation  by  turning  the  milled  head  E,  Figure  1,  and  the  vertical 
line  may  be  moved  to  either  side  for  correction  for  side  wind,  by  the 
other  milled  head  F,  Figaro  1. 

Having  described  the  telescopic  sight,  I  shall  add  a  few  remarks  on 
its  peculiar  advantages. 

When  we  wish  to  survey  some  distant  object  with  more  than 
ordinary  exactness,  we  heave  reooimse  to  the  telescope.  A  sportsman, 
in  searching  for  deer,  finds  a  teIe8a){X)  almost  indis|)enBable.  Military 
riflemen,  too,  when  engaged  at  long  ranges,  avail  themselves  of  its  aid. 
Of  this  we  have  a  striking  example  in  an  incident  which  occurred  in 
the  rifle  pits  before  Sebastopol.  One  soldier  was  observed  lying  with 
his  rifle  carefully  pointed  at  a  distant  embrasure,  and  with  his  finger 
on  the  trigger  ready  to  pull,  while  by  his  side  lay  another  with  a 
telescope  directed  at  the  same  object  He,  with  the  telescope,  was 
anxiously  watcliiii|^  the  moment  when  a  gunner  should  show  nimseLf, 
in  order  that  he  might  give  the  signal  to  the  other  to  fire. 

Now  it  is  an  established  fact  to  which  I  can  speak  fn>m  thirty  years' 
practical  experience,  that  by  a  simple  mechanical  arrangement  such 
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as  has  been  dcHcrihed,  the  same  telescope' which  is  so  useful  in  seardi- 
inp:  out  the  object,  can  be  turned  to  the  best  account  in  taking  aim. 

Though  the  present  apphcation,  which  renders  the  telescope  avail- 
able for  the  longest  ranges,  is  new,  the  principle  is  no  new  thing,  bnt 
has  long  l)een  t<»8ted  both  in  India  and  Anienca.  I  cannot  Bay  how 
long  the  telescoi>c  has  bc(>n  used  as  a  sight  for  rifles  in  America, 
but  thirty  years  ago,  which  I  rather  think  was  anterior  to  its  ufic  iu 
the  New  World,  1  introduced  it  into  India,  and  U8e<l  it,  along  with 
many  other  8j)ort8nien,  to  whose  rifles  I  ai)plied  it,  with  singular 
success  agamst  the  antoloiKJ  on  the  i)lains  of  the  Deccan.  It  not 
only  gives  incr(?ascd  precision  at  long  ranges,  but  it  enables  the  sports- 
man to  aim  at  deer  and  bustaixl,  which,  from*  the  intervening  graw 
and  bushes,  could  not  l>e  sighted  with  the  naked  eye.  More  than 
once  I  liAve  shot  deer  with  considemblc  certainty,  when  I  could  «c 
only  the  tips  of  their  horns.  On  the  first  occasion  of  tliis  kind,  a 
gradual  rise  hi  the  hitei'vening  ground  hid  the  deer  from  my  view; 
but  catching  the  points  of  his  horns  in  the  field  of  my  telescope,  I 
knew  the  direction  in  which  he  stood,  and  imagining',  as  with  tlic 
dotted  line  hi  Figure  10,  the  lx)dy  of  the  antelope,  I  laid  the  inter- 
section of  my  cross  hues  on  the  region  of  the  heart  and  pulled 
Immediately  I  heard  the  well-known  thud.  The  bullet  rose  in  its 
trajectoiy  so  as  to  clear  the  inteiiyediate  height,  and  dropping  again, 
stnick  the  deer  close  to  the  heart,  and  killed  him  on  the  spot. 

Bustards,  it  is  w(»ll  known,  when  stalked,  get  l)ohind  the  nearest 
bush,  and  thhik  thems(»lves  secure.  This  was  just  the  p>sitioii  in 
which,  with  the  telescope  rifle,  I  liked  best  to  find  them;  for  the 
telescoix?  enabled  me  to  trace  the  figure  of  tlie  bird  thnaig-h  the  thin 
f<)liag(M)f  the  babool  busli ;  and  at  one  place  where  they  abounded,  I 
shot  as  many  as  nine  in  succession  under  such  circumstances  as  tliC's<\ 
when  th(»  ordinaiy  sight  could  not  hav(j  Ix'en  used. 

I  mention  these  facts  to  sliow  the  thoroughly  practical  character  of 
the  invention.  There  are  gentlemen  now  at  home  and  in  India,  who 
have  used  the  same  rifles  to  which  I  fitted  tele8coy)es,  for  mon.^  than 
fifteen  years  without  their  getting  out  of  ord(»r.  In  this  case  tho 
telescope,  pulled  on  to  dovetails,  run  into  the  banel;  but  as  it  could 
not  l)e  depressed,  it  was  suitable  only  for  the  comparatively  short 
ranges  required  hi  d(?er-stalking ;  tlie  patented  telescojxi  may  be  umnl 
at  two  miles. 

Th(»  great  optical  diflieulty  whieli  lias  to  be  cont<'nded  \nth  in  any 
other  mod(i  of  sighting  but  the  telescopic,  is  that  which  arises  fnnii 
the  fact  that  the  ey<;  cannot  view  with  distinctness  at  th(»  sauu* 
moment  tM'o  or  morc  objects  placed  in  a  line,  but  at  dilTerent  distance's 
from  it.  If  one  of  those  (►bj(»cts  is  looked  at  intently,  the  others 
become  obscure.  Now,  in  rifle-sJiooting  with  any  of  the  ordinary 
sights,  there  are  thn^e  (►bjects  to  1h^  brought  into  alignenu^nt,  namely, 
the  back  sight,  the  fore  sight,  and  th(»  objects  aimed  at.  In  the  pnKX'ss 
of  aiming,  then,  th(»  eye  is  constantly  changing  its  focus,  in  its  (effort 
to  bring  these  objects  into  line. 

In  the  case  of  the  t<'lescopi(!  sight,  this  dinieulty  is  (Mitirely  obviated, 
fnr  the  simple  reason,  that  the  ol)ject  aimed  at,  and  the  cross  liiu's  hy 
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which  it  IK  to  be  intersected,  wliicli  constituteH  the  aim,  are  optically  at 
the  sauic  diHtaiice  from  the  eye ;  and  tlie  one  can  be  laid  as  easily 
apou  the  other,  as  1  can  place  the  j)oint  of  my  pen  up<m  any  spot  on 
the  pajwr  before  me.  This,  of  itself,  would  be  a  great  advantage, 
even  if  the  telescope  had  no  magnifying  power,  but  when  added  to 
this  it  gives  an  enlarged  view  of  the  object,  its  superiority  camiot  Ix) 
disputed. 

This  seems  the  projwr  place  to  notice  what  is  perhaps  the  most 
unpoi'tant  practical  advantage  possessed  by  the  telescope  over  any 
other  rifle  sight  in  use.  \\  ith  all  other  sights,  and  witn  none  mon.» 
than  with  the  aperture  sight,  it  is  requisite  to  have,  what  is  never  had 
ui  servicx.',  namely,  a  white  target,  and  a  clearly  defined  bull's-eye ; 
with  the  telesc4^)}K'  this  is  altogether  umiecessary,  for  the  aim  can  be 
taken  as  readily  ut  a  small  stone  or  bush  on  the  hill  side,  as  at  the 
blackest  bull's-eye  on  the  cleanest  target. 

A  glance  at  any  of  the?  complicated  long  mnge  sights  in  use  will 
satisfy  any  one  that  they  are  utterly  unfit  for  mifitary  purposes. 
Besides  the  difficulty  just  referred  to  of  aiming  with  them  at  any  of  the 
objects  usually  met  with  in  the  field,  they  are  from  their  constniction 
pecuharly  Hable  to  injury.  Standing  up,  as  they  do,  above  the  barrtd 
i>r  the  stock,  they  are  much  exposed,  and  their  light  frame  and  deli- 
cate huiges  could  not  resist  rough  usage.  On  the  ctmtrary,  the 
patented  tele8coi)e  lies  close  to  the  rifle,  and  is  strong  in  its  construc- 
tion. It  does  not  interfere  with  the  use  of  the  common  military 
sight  for  close  quarters,  and  it  can  be  taken  off  or  applied  in  a 
moment. 

There  is  another  pi-actical  advantage  wliich  must  not  bo  ovcrl(H>ked. 
In  aimuig  at  long  ranges  with  any  of  the  ordinary  sights,  it  is  neces- 
sary to  raise  the  eye  to  an  inconvenient  height,  and  to  support  the 
check  by  an  elevating  check-piece  ;  whereas  with  the  telescope  now 
described,  10  or  12  degrees  of  elevation  may  be  given,  without  in- 
volving any  sensible  movement  of  the  eye. 

Rifles  fitted  with  telescojx^s  would  be  of  great  value  in  rifle-pits,  in 
dislodging  bushfighters,  and  in  keepuig  down  the  fire  of  artillery.  A 
lieavy  largc-lxue  telescoiKJ-rifle,  takhig  a  large  charge  and  throwing 
an  exploding  projectile,  would  be  serviceable  against  field  batteries  at 
the  longest  niuges. 


NEW  LEADER  FOR  COUPLED  ROCKETS. 

Contributed  by  Lieutenant  W.  F.  A.  Harris,  R.N.,  Coastguard, 

(irey-stones,  Ireland. 

The  leaders  now  in  use  are  very  objectionable  for  several  reasons ; 
firstly,  from  the  time  wasted  in  fitting  them  to  the  rockets,  as  will  be 
seen  by  reading  the  instructions  for  their  use.     ^'  Take  a  leader  and 


430  NEW  LEADER  FOB  COUPLED  ROCKETS. 

"  inaert  one  of  its  legs  into  the  mouth  of  the  lower  rocket,  hook  tli* 
"  hook  into  the  bole  iii  the  mouth  of  the  case,  and  pinch  the  hookdoie 
"  between  the  finger  and  thumb,  take  the  other  le^  and  insert  it  into 
"  the  mouth  of  the  upper  rocket,  hook  it  into  its  place  and  close  tin 
"  hook  as  before,  lay  the  rockets  into  the  frame,  taking  care  not  to 
"  jamb  the  leader  between  the  bottom  of  the  rodkot  and  the  end  of  tlie 
"  shaft  of  the  frame  inside,  pass  the  loose  end  of  the  leader  don 
"  through  the  hole  in  the  lock  case,  and  insert  the  email  end  of  the 
"  percussion  tube  into  the  vent  hole  (for  steadinesB  only)  and  close 
"  the  jaw  upon  the  sei^ng  where  the  paper  joins  the  qmlL"  I  need 
hardly  remark  that,  on  a  dork  and  cold  night,  and  men  likely  to  be 
excited  at  a  wreck,  there  would  he  a  greai  loss  of  time,  perhaps  under 
circumstances,  where  evciy  minute  would  make  a^reat  difference  m 
saving  life.  There  also  is  no  certainty  in  their  firiug  the  rocketi, 
when  you  have  got  them  in  their  places.  My  experience  of  them  ia, 
that  the  average,  firing  the  rockets  simultantouttg,  does  not  amoantlo 
more  than  one  in  four,  the  leader  being  generally  blown  off  (without 
communicating  the  fire)  at  the  pails  marked  a,  b,  c,  d ;  then  supimsiig 
one  leg,  say  b,  to  he  blown  off,  and  the  fire  communicated  to  the  cm 
rocket  only,  by  the  other  leg  a,  the  one  rocket  has  to  do  the  dn^ 
of  two,  and  conBoquently,  with  its  double  weight,  falls  into  the  wsttt 
at  a  distance  of  about  20  yards.  If  it  is  blown  off  at  c,  the  whole 
operation  of  hookmg,  &c.,  has  to  bo  gone  through  again  with  a  new 
leader. 


V 


A.  Coupled  j^ockGt?,  willi  li>n<U'r  rnteri'd  read;  fur  flriag. 
H.  Leader  iiuw  hi  use  for  firing  coupled  rockets. 
C  Improved  louder. 

Ifaving  stated  my  objections  to  tlicsf  lendertJ,  I  will  proceed  to  stiitP 
how  my  own  act,  BO  as  to  do  away  with  loss  of  time,  and  to  cnsum 
the  simultaneous  firing  of  the  rockets,  without  which  a  Hinglo  r<.>cket 
is  much  preferable  to  the  coupled.  Itfy  leader  (C)  is  perfectly  straight, 
and  can  be  entered  in  a  moment,  even  with  one  hanil,  the  black  end 
in  the  lower  rocket,  the  other  in  the  upper;  it  'm  then  fired  txa  a  single 
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rocket.  The  fire  from  the  tube  ignites  the  lower  rocket,  and  the  leader 
instantaneously  conveys  it  to  the  upper,  thus  insuring  their  going  off 
together,  and  attaining  the  greatest  range  that  can  be  got  out  of 
them ;  the  figure  A  shows  the  leader  entered  and  ready  for  imme- 
diate use.  I  enclose  a  copy  of  an  extract  of  .a  letter  from  Captain 
de  Courcy  to  the  Commodore  Controller-General  on  the  subject,  in 
which  he  says,  '*  I  have  to  report  I  witnessed  a  trial  of  them  on  the 
**  8rd,  when  the  line  was  thrown  over  the  '  Stag '  cutter.  The  leaders 
^  supplied  with  the  rockets  often  fail  in  conducting  the  fire,  and  are 
'*  liable  to  break  at  the  joint.  Lieut.  Harris's  leaders  are  easily  made, 
**  and  much  easier  adjusted  to  the  rockets  than  those  supplied."  This 
letter  was  dated  March  7th,  1864.  On  March  14th  the  matter  was 
forwarded  to  the  Board  of  Trade,  in  whose  hands  it  now  is. 


CALCULATION  OP  RANGE  FOR  THE  SERVICE  OP  ARTILLERY, 


A  Paper  contributed  by  Captain  J.  R.  Campbell^  Hants  Artillery 

Militia. 

That  the  course  of  a  projectile  is  not  a  straight  line,  but  a  curve 
technically  called  its  trajectory^  is  a  fact  known  to  every  gimner  and 
rifleman  of  the  present  day ;  and  he  learns  from  this  that,  in  order  to 
hit  an  object,  he  must  give  his  gun.  a  certain  elevation  depending  on 
the  distance  he  is  from  it,  the  nature  of  the  gun  and  projectile,  charge 
of  powder,  &c.  Give  him  the  distance  or  range,  and  he  can,  by  the 
aid  of  certain  rules  or  by  reference  to  tables,  ascertain  the  elevation 
required.  In  target  practice,  where  the  ground  is  measured  out,  this 
naturally  ceases  to  be  a  matter  of  question ;  but  in  war,  when  firing 
at  an  actual  enemy,  or  at  his  works,  or  ships,  the  range  is  seldom  or 
never  known.  For  short  distances,  and  within  certain  limits  of  error,  it 
may  be  judged  by  tlie  eye,  but  for  the  higher  artillery  ranges,  espe- 
cially across  water,  this  is  impossible.  Artillerymen  generally  depend 
upon  their  first  shot  or  two — trial  shots  as  they  are  termed— correcting 
each  succeeding  one  by  the  result  of  the  last,  until  they  strike  the 
object.  But  there  are  disadvantages  attending  this  system,  which  is, 
beisides,  clumsy  and  unscientific  I  will  mention  what  I  believe  to  be 
two. 

Istly.  In  many  cases,  owing  to  the  nature  of  the  ground  where  the 
shots  pitch,  or  other  causes,  it  may  bo  extremely  difficult  to  observe 
the  graze  of  the  trial  shots.  We  read  of  actions  where  at  least  the 
majority  of  the  shots  fired  by  one  contending  party  have  either  all 
dropped  short  of,  or  all  passed  over,  the  heads  of  their  adversary,  and 
I  ascribe  this  principally  to  the  want  of  some  better  method  of  deter- 
mining the  range.     The  late  engagement  between  the  "  Eersago  '* 
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and  "Alabama"  afTordw  no  bad  illustration  of  the  defects  of  the  pre- 
sent system.  Few  of  the  "  Alabama's  **  shots  Bcem  to  have  struck 
her  adversary. 

2ndly.  During  the  time  you  arc  testing  the  elevation  by  trial  shoU 
your  enemy,  sup)K)8iug^  him  to  have  foond  the  range,  may  be  destroy- 
ing you  with  shot  and  shell. 

I  might,  i)erhaps,  also  mention  the  expense  of  ammunition  thus  fired  in 
vain,  which,  in  the  case  of  the  colossal  ordnance  now  fabricated,  cu 
be  no  trifle.  It  is  said  that  one  projectile  from  Sir  W.  Armstrong'd 
600-pouudcr  would  render  a  ship  Iiors  de  combat ;  but  to  do  this  it  most 
hit  her,  and,  I  presume,  ought  to  strike  close  to  her  water-line ;  and 
although  I  grant  that  at  veiy  dose  quarters  any  calculation  of  the 
range  would  be  mmecessary,  yet  cases  might  occur  where  our  enemy, 
drawing  less  water,  or  stcamhig  faster  than  ourselves,  might  be  able 
to  avoid  this  conditiou. 

Now  by  means  of  trigonometry  we  have  in  most  cases  the  power 
of  measuring  the  range  with  sufficient  accuracy  for  practical  purposes. 
There  are  several  ways  of  doing  this ;  and  the  object  of  the  present 
paper  ia  to  describe  that  which  appears  to  me  the  simplest  and  tsmsX 
expeditious. 

Suppose  the  distance  A  X  (in  the  accompanying  fig.)  to  be 
the  range  required.  A  base  line  A  B  =  100  units  is  measured 
from  A  at  right  angles  to  it.  This  (on  land)  may  be  done  by 
pacing,  or  better  by  means  of  a  chaui  or  cord,  the  direction 
being  taken  by  a  pocket  sextant  set  at  90"*.  A  man  or  flap: 
is  placed  at  each  of  the  points  A,  B,  and  the  angle  A  B  X 
measured  by  the  instrument.    Then  we  have 

A  X  =  100  tan.  A  B  X 
or  log.  A  X  =  2  +  log.  tan.  A  B  X, 
from  which  equation  the  distance  A  X  may  be  calculated. 

The  following  table  is  constructc^d  for  the  purjwse  of  show- 
ing at  once  the  range  subtended  by  an  angle  read  off  on  the 
sextant,  thereby  avoiding  such  loss  of  time  and  trouble  as 
would  b<^  recjuired  hi  working  out  the  equation. 

The  2nd  column  gives  the  ranges  or  values  of  A  X  ox- 
pressed  in  units,  con-e8|)onduig  to  the  values  of  the  angle  A  B  X 
placed   opposite  to  them  in   the   1st  column.     The   shorter 
^   ranges  arc  computed  for  ejicli  succossive  10'  in  a  degree,  and 
"^  the  longer  on(jH  are  taken  at  eveiy  3'.     The  oixi  column  c^^m- 

tains  the  mean  value  of  a  minute  for  angles  whose  magnitude  may  lie 
between  that  op})osite  which  it  stands  and  the  one  h>el(>w  it  on 
the  table.  1  have  adopted  this  arrangement  in  order  to  render  the 
table  concise  and  handy.  It  would  be  easy  to  construct  one  with 
the  range  expressed  for  <»very  minute  in  a  degree.  I  l)eh(»ve,  however, 
the  time  required  ui  flnding  the  range  of  the  interni<.'diate  angles  will 
never  exceed  a  few  seconds. 
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TABLE. 


Angio. 

• 

1'= 

Angle. 

Range. 

r= 

Angle. 

78*41' 

500 

•7 

83'  15' 

845 

22 

85*40' 

50' 

506 

•8 

20' 

856 

45' 

79*   (f 

515 

25' 

866 

2-4 

50' 

10' 

523 

80' 

878 

55' 

ax 

531 

•9 

35' 

889 

86*    0' 

30' 

510 

40' 

901 

3' 

40' 

519 

45' 

913 

6' 

50' 

558 

50' 

925 

2-6 

9' 

80"    0' 

567 

10 

55' 

938 

12' 

10' 

577 

84*    0' 

951 

2-8 

.      15' 

20' 

587 

5' 

965 

18' 

30' 

598 

10' 

979 

30 

21' 

40' 

609 

15' 

993 

24' 

50' 

620 

1-2 

20' 

1,008 

27' 

81*    0' 

G32 

25' 

1,023 

3-2 

30' 

10' 

613 

1-3 

30' 

1,039 

33' 

20' 

656 

35' 

1,065 

36' 

•       30' 

669 

1-4 

40' 

1,071 

3-4 

39' 

40' 

683 

45' 

1,088 

3-6 

42^ 

50' 

697 

1-5 

50' 

1.106 

45' 

82*    0' 

712 

65' 

1,12 1 

3-8 

48' 

10' 

727 

1-6 

86-    0' 

1,143 

40 

51' 

20' 

743 

1*7 

6' 

1,163 

64' 

30' 

760 

10' 

1,182 

4-4 

57' 

40' 

777 

1-8 

15' 

1,201 

87*    0' 

60' 

795 

1-9 

20' 

1,225 

4-6 

3' 

88»    C 

814 

20 

25' 

1.218 

6' 

5' 

825 

30' 

1,271 

4-8 

9' 

10' 

835 

35' 

1,295 

60 

12' 

Range.  1 1'< 


1,820 
1,345 
1,373 
1,101 
1,430 
1,448 
1,467 
1,486 
1,505 
1,526 
1,547 
1,568 
1.589 
1,612 
1,635 
1,659 
1,683 
1,708 
1,734 
1,761 
1,789 
1,817 
1,846 
1,877 
1,908 
1,910 
1,974 
2,009 
2,045 


,  50 

:  6-6 

'  5-8 
60 
6*3 


70 


76 

;  80 

'  8-3 

i  8-6 

90 

9-3 

I 

I  9*6 

io-3 

I 

10-6 
ill-3 
11-6 
120 
!12-3 


Anglo,  j  Range. 


87*  15' 
18'! 
21' 
24' 1 
27' 
30' 
33' 
36' 
39^ 
42' 
46' 
48' I 
51'' 
64' 
67' 

0'! 

3' 
6' 

9'; 

12' i 

15^ 
18' 
21' 
24' 
27' 
80' 
33' 
36' 


88' 


2,0S2 
2.121 
2.1(>0 
2,202 
2,246 
2,290 
2,.}37 
2,386 
2,437 
2,490 

2.545 
2,603 
2.664 
2,727 
2,794 
2.861 
2,937 
3,015 
3,096 
3,182 
3,273 
3,369 
3,472 
3.580 
3,696 
3,819 
3,950 
4,092 


1'  = 


130 

13-3 
140 

150 
l(i-3 
170 

17-6 
18-3 
19-3 
20-3 
210 
22  :j 
23-3 
21-3 
26-0 
27(> 
28-6 
30-3 
320 
343 
360 
38-6 
410 
13-6 
47-3 


KoU. — ^Tho  decimals  in  tbe  ralucs  of  1'  for  the  higher  ranges  need  seldom  bo  taken 
into  account,  altliough  1  have  thought  it  best  to  shew  them. 


The  following  cxam])lcs  will  show  the  working  of  the  tabic  : — 

1.  Suppose  the  base  to  be  100  yards,  and  the  angle  85"*  36',  what 
18  the  range?  For  85**  35'  the  table  gives  1295  yards,  a  yard  being 
here  the  value  of  a  unit,  and  we  see  that  between  the  latter  range 
and  1345,  the  nnnute  C()iTcs|)onds  to  5  yards.  Ilcnce,  1295  +  i) 
=  1300  is  the  range  required. 

2.  Let  the  base  Ixi  50  yards,  and  the  angle  observed,  88®  23'. 
8472  +  2  X  36  =  3544  would  be  the  distance  were  the  base  100 
yards,  i.  c,  if,  as  in  the  last  example,  the  unit  were  1  yard.  In  the 
present  case,  the  unit  being  half  a  yard,  we  must  divide  the  above 
number  by  2,  and  wo  get  1772  yards  as  the  range  required. 

3.  Let  200  yards  be  measured  for  a  base,  and  suppose  the  angle 
=  88'  7'.    The  value  for  this  angle  given  m  the  table  is  3015  +  27 
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=  3042,  but  as  the  unit  in  the  present  case   =   2  yards,  we  mnBt 
multiply  by  2.     2  x  3042  =  G084  yards  is  the  distance  sought. 

The  value  of  1'  is  a  measure  of  the  error  in  the  obserration  arising 
from  the  fact  of  the  sextant  only  reading  to  1'.  In  the  1st  example 
tliis  error  is  not  greater  than  5  yards ;  in  the  2nd  it  is  at  most  equal  to 
18  yards,  and  in  the  3rd  does  not  exceed  54  yards.  This  error  rajadly 
increases  as  the  angle  approaches  90**. 

The  above  examples  show  how  the  same  table  may  be  made  to 
serve  for  a  base  of  any  length.  But  for  localities  where  only  a  shorta 
distance  than  100  yards  is  available,  it  would  be  advisable  to  compote 
a  table,  on  the  same  principle  as  that  on  the  last  page,  to  a  base  equal 
to  the  number  of  yards  at  command. 

It  can  be  readily  shown,  that  if  in  measuring  the  base  an  eiror  is 
made  =  d  units,  the  error  thereby  resulting  in  R,  the  rangCi  will  be 

X  d  when  the  base  =  100  -f  d, 


100 -d 


R 
and  i,,^  .   J  X  d  when  the  base  =  100  —  d. 
100  +  a 

Wlicn  d  is  small  (say  1  or  2  yards),  we  may  neglect  it  in  the  deno- 
mination in  calculating  this  error,  and  consider  it  =    .^^ —  xd  nearly. 

Thus,  suppose  98  yards  measured  for  100  in  the  base,  and  the  real 
range  to  be  3000  yards,  the  observation  would  give  aboat  60  yards 
too  much,  viz.  3060.  Should  the  base  be  more  than  the  proper  length 
coiTcsponding  to  the  table,  say  102  yards,  then,  the  result  of 
the  observation  would  be  CO  yards  too  little,  viz.  2940.  It  appears 
to  me  that  this  method  of  measuring  range  might  be  employed  ou 
board  ship,  although,  owbig  to  my  want  of  expericmce  m  naval  gun- 
neiy,  my  opinion  on  this  point  is  of  little  value.  Sup|.x)se,  however, 
an  imaginary  base  hue  of  50  yards  or  more,  according  to  the  size  of 
the  vessel,  to  traverse  the  deck  from  stem  to  stem  parallel  to  the 
keel.  A  telescope,  centered  in  a  vortical  plane  perpendicular  to  this 
base  line,  is  mounted  over  the  end  nearest  the  stem.  When  the 
range  is  to  be  taken,  the  ship  is  brought  round,  either  by  her  screws 
or  rudder,  until  the  object  to  be  fired  at  can  be  seen  through  the 
telescope.  At  this  moment  the  base  hne  Avill  be  at  right-angles  to 
the  range,  and  a  signal  from  the  officer  at  the  telescope  to  one  at  the 
other  extremity  of  this  line  gives  the  time  for  the  latter  takinp^  the 
angle  (by  quadrant  or  sextant*),  which  being  read  off,  and  referred 
to  a  table  calculated  to  the  base  line  of  the  ship,  the  range  ia  ob- 
tained with  more  or  less  accuracy  according  to  circumstances. 

Tables  of  this  kind  might  be  rendered  more  complete  by  the  addi- 

•  Or  this  may  be  done  by  means  of  a  telescope,  niountod  in  a  similar  manner  to  tliat 
at  the  stem  (botli  being  furnished  with  cross  wires),  the  fonner  havinjx,  howeyer,  in 
addition  to  its  motion  in  a  vertical  plane,  one  also  round  an  upright  axis,  like  a 
theodolite;  its  position  with  regard  to  the  base  line  being  indicated  by  the  degroca 
and  minutes  on  an  arc  in  a  plane  parallel  to  the  deck. 
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tion  of  extra  columns  showing  the  elevations  for  the  guns,  and  length  of 
time  fuze  due  to  each  range. 

Doubtless  there  are  cases  on  4and  where  the  range  could  not  be  found 
in  the  manner  I  have  described,  owing  to  the  impossibility  of  obtaining 
a  sufficient  length  of  base  for  all  Erections  of  fire.  In  some  such 
cases  other  means  are  practicable.  The  range  from  a  fort  on  a  hill 
overlooking  the  sea,  for  instance,  is  easily  estimated  bv  the  dip  or 
angle  of  depression  of  a  theodolite.  This  angle  read  off  on  the 
vertical  circle  of  the  instrument,  and  the  known  height  of  the  tele- 
scope above  the  water,  furnish  data  for  the  construction  of  range 
tables,  in  using  which,  however,  a  correction  for  the  height  of  tide 
must  bo  appUed,  similar  in  principle  to  that  shown  (page  434)  for  an 
error  in  measuring  the  base. 

Again,  where  a  fort  covers  a  small  island  or  has  its  front  washed  by 
the  sea,  a  base  of  100  yards  may  generally  bo  obtained,  weather,  Ac, 
permitting,  by  sending  out  a  boat  attached  to  a  rope  of  this  length,— 
the  observation  being  taken  on  shore  where  the  other  end  of  the  rope 
is  fixed. 

Measuring  the  vertical  angle  subtended  by  a  distant  object  and 
from  it  deducing  the  range  is  a  common  plan,  but  it  has  several  draw- 
backs, the  height  of  the  object  is  usually  only  supposed^  and  in  the  case 
of  a  ship  she  may  have  a  heel  which  will  fabify  your  result,  even  sup- 
posing you  to  know  the  exact  height  of  her  truck  above  water.  The 
variation,  in  the  angle  too,  is  so  slight  compared  to  that  in  the 
range,  that  no  sort  of  accuracy  can  be  expected  in  long  ranges. 

In  conclusion  I  would  suggest  the  applicability  of  the  table  (page  483) 
for  other  purposes  than  those  of  gunnery,  such  as  measuring  the 
breadth  of  rivers,  and  in  taking  rough  military  sur>'ey8. 


PROPOSAL  FOR  TIIE  ESTABLISHMENT  OP  SANITARY 
OFFICERS  IN  POPULOUS  DISTRICTS,  WITH  THE  VIEW 
OF  IMPROVING  THE  STANDARD  OF  PUBLIC  HEALTH, 
AND  AMELIORATING  THE  CONDITION  OF  THE  ARMY 
MEDICAL  DEPARTMENT. 

Contributed  by  R.  Dobtenichetti,  Esq.,  M.D.,  Surgeonj  75th  Rcgt. 

In  the  present  day  no  fact  has  been  so  generally  recognised  as  the 
improvement  of  the  public  health  by  attention  to  the  principles  of 
sanitary  reform,  whether  we  regard  the  condition  of  the  Army  and 
Navy,  or  the  civil  population  of  this  country.  It  is  not  my  intention 
to  consider  how  this  lias  been  brought  about,  but  merely  to  advert  to 
it  as  an  accomplished  fact,  the  details  of  which  may  bo  seen  in  the 
elaborate  statistical  reports  of  the  Registrar-General. 

With  the  view  of  enforcing  these  principles,  and  applying  them 
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more  closely  to  the  requirements  of  the  couiitiy,  I  venture  to  offer 
these  suggestions,  because  it  is  apparent  that  they  have  hitherto  been 
only  partially  carried  out  in  large  communities,  and  as  yet  the  rural 
districts  of  the  kingdom,  where  a  high  standard  of  health  should  pre- 
vail, are  now  frequently  the  scene  of  much  suffering  and  mortautj, 
through  the  prevalence  of  fevers,  &c.,  which  have  been  aptly  classed 
amongst  the  preveutible  diseases.  It  is  well  known  that  these  evfls 
have  arisen  tlu'ough  want  of  sanitary  precautions,  from  the  absence  of 
any  organization  to  enforce  cleanliness ;  and  from  want  of  attention  to 
drainage,  &c.  It  is  obvious  that  medical  men  who  derive  their  iiicomc8 
from  the  population  by  which  they  are  sun'ounded,  naturally  feel  reluc- 
tance in  bringing  to  the  notice  of  the  authorititis  what  they  may  deem 
obnoxious  to  the  public  health,  because  such  a  course  would  bring 
obloquy  upon  them,  and  injure  their  professional  interests.  It  may  be 
urged  that  there  are  local  authorities  invested  with  powers  under  the 
"  Public  Nuisances  Act,"  whose  province  it  is  to  suppress  these  iiTcgn- 
larities,  but  I  maintain  that  it  is  essential  to  have  the  superintendence 
of  these  functionaries  earned  out  by  well-educated  professional  men, 
whose  attention  has  been  directed  to  the  subject,  and  who  have  made 
it  their  study. 

With  this  view  I  projTose  to  employ  half-pay  medical  officers  of  the 
Anny  and  Navy  to  carry  out  throughout  the  empire  the  principles  of 
sanitary  reform,  and  few  would  be  incUned  to  cavil  at  this  arrange- 
ment, fo»  such  a  course  would  relieve  the  Government  at  this  juncture 
of  a  great  som-ce  of  emban-assment,  in  connection  with  the  medical 
department  of  the  army  more  especially. 

By  granting  an  optional  retirement  after  21  yeaiis'  ser%nce  to 
medical  officers  on  a  liberal  scale,  and  appointing  them  to  jxjsts  in  the 
sanitary  commission,  an  additional  source  of  income  would  thus  be 
opened  to  them  hi  the  shape  of  an  allowance  for  house  rent  and 
travelling  expenses;  and  the  medical  sei*vice,  now  so  depressed  by 
slow  promotion,  would  be  i*esuKcitat(»d,  so  to  speak,  without  any  gi*eat 
drain  upon  th(i  lm])erial  Exchequer,  for  numbers  of  medical  officers 
would  gladly  accept  these  aj)iM)intnuMits  when  entitled  to  them  through 
length  of  service,  for  the  sake  of  the  advantages  which  they  would 
offer  as  jx.*nnanent  })0st8. 

1  could  dilate  at  length  uinni  the  utility  of  this  scheme  in  at  once 
diminishhig  the  death  rate  of  the  districts  where  this  system  was 
enforced,  for  thousands  of  instances  might  be  adduced  where  attention 
to  sanitary  precautions  might  have  saved  the  lives  of  many  membei's 
of  a  family  whose  deaths  have  be(;n  owing  to  some  glaring  violation 
of  sanitai*y  jmnciples.  This  must  be  eoneeded  by  all  who  have  paid 
any  attention  to  the  subject,  and  wo  have  proofs  that  the  system,  as 
now  carried  out  in  the  anny  both  at  home  and  abroad,  although 
att(Mided  with  some*  outlay  at  first,  has  resulted  hi  the  saving  of  avast 
number  of  lives  and  money  to  the  state.  Th(»  country  owes  a  debt  of 
gratitude  to  the  late  Lord  Ilerbc'rt  and  the  present  Secnetarv  of  Stat(* 
for  War,  Earl  de  Grey,  for  then*  labours,  and  the  iniluence  they  have 
exerted  in  carrying  out  these  beneficial  designs  in  regard  to  the  army, 
and  I  predict  that  before  many  years  have  elapsed,  the  principles  of 
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sanitary  reform  will  have  been  applied  eqnally  to  the  civil  population 
of  the  country.  Moreover,  the  difficulty  of  obtaining"  candidates  for 
the  medical  department  of  the  army  arises  from  the  certainty  of  slow 
promotion  for  the  junior  grades ;  but  by  adopting  this  expedient,  a  double 
object  would  be  obtained,  without  conceding  too  much  to  the  clamour 
which  has  been  raised  against  the  authorities  for  an  evil  which  has 
arisen  from  circumstances  beyond  control.  Moreover,  I  have  to  urge 
this  more  strongly  because  a  belief  is  entertained  that  measures  are 
about  to  be  taken  by  Government  for  the  diminution  of  a  certain  class 
of  diseases  which  have  seriously  impaired  the  efficiency  of  the  Army 
and  Navy,  and  I  am  sure  it  will  occur  to  those  whose  province  it  is  to 
devise  means  of  reform,  what  valuable  aid  may  be  given  by  the  estab- 
lishment of  a  sanitary  commission  such  as  I  have  proposed. 


♦PROPOSALS  FOR  THE  FORMATION  OF  A  CORPS  OP  MARKS- 
MEN FOR  IMMEDIATE  SERVICE  ON  THE  FRONTIER 

(INDIA). 

By  CaptaiTl  J.  C.  Cox  (late  Instructor  of  Musketry),  Ist  Battalion, 
20th  Regiment,  Camp  Boolundshahr^  near  Meerut,  November  30th, 
1863. 

Introductobt  Remarks. 

At  this  season  of  the  year  a  large  number  of  soldiers,  whose  period 
of  service  (10  years)  has  expired,  annually  leave  their  regiments, 
principally  for  the  purpose  of  returning  to  England,  to  see  their 
friends,  families,  &c.  For  the  most  part  these  men  are  totally  regard- 
less of  the  advantages  they  lose  by  leaving  this  country,  viz.,  1st — 
The  largo  bounty  wliich,  together  with  compensation  money,  &c., 
amounts  to  upwards  of  140  rupees.  2nd — The  loss  of  five  years' 
service  deducted  from  their  first  period  of  service,  if  they  re-enlist 
within  six  months  aft^^r  arrival  in  England.  3rd — The  total  loss  of 
reckoning  their  first  period  of  service  if  they  re-enUst  after  that  time, 
which  it  IS  computed  that  about  seven-tenths  of  them  do. 

After  ten  years'  service  a  soldier  may  be  considered  to  have  arrived 
at  a  perfect  state  of  proficiency  in  his  profession,  and,  therefore,  it 
should  be  a  matter  of  the  highest  importance  to  endeavour  to  induce 
these  men  to  re-enlist  before  leaving  India. 

For  this  purpose  it  is  deemed  advisable  that  a  further  inducement 
should  be  held  out  to  the  men  to  re-enlist,  by  introducing  a  "recruiting 
s^'steni  **  somewhat  similar  in  its  principles  to  the  one  in  vogue  in 
England,  that  is,  giving  a  small  sum,  say,  —  rupees  in  lieu  of  the 

*  On  account  of  the  value  of  these  proposals  for  general  frontier  aenrice,  it  has 
been  tliought  desirable  to  give  tliem  publicity  in  the  Journal  of  tlie  InttitutioD. — So. 
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more  closely  to  the  requirements  of  the  couiitiy,  I  venture  to 
these  Huggestions,  because  it  is  apparent  that  they  liave  hitherto  Iwi 
only  partially  carried  out  in  large  communities,  and  asyettbeiral 
districts  of  the  kingdom,  where  a  high  standard  of  Iiealth  should  p- 
vail,  are  now  frequently  the  scene  of  much  sufifering'  and  mortmr, 
through  the  prevalence  of  fevers,  &c.,  whicli  have  been  aptly  duaed 
amongst  the  preventible  diseases.    It  is  >vell  known  that  these  eA 
have  arisen  tlirough  want  of  sanitary  precautions,  from  theaheenoed 
any  organization  to  enforce  cleanUness ;  and  from  want  of  attentioQto 
drainage,  &c.   It  is  obvious  that  medical  men  who  derive  their  iiicoiaes 
from  tlie  population  by  whicli  they  are  suiTOunded,  naturally  feelreliB" 
tance  hi  bringhig  to  the  notice  of  the  authorities  what  they  may  dc« 
obnoxious  to  the  public  health,  because  such  a  cr)ur8e  would  bring 
obloquy  upon  them,  and  injure  their  professional  interests.     It  maybe 
urged  that  there  are  local  authorities  invested  with  powers  under  the 
"  Public  Nuisances  Act,"  whose  province  it  is  to  8U])])ress  these  irregu- 
larities, but  I  maintain  that  it  is  essential  to  have  the  superintendence 
of  these  functionaries  carried  out  by  well-educated  professional  men. 
whose  attention  has  been  directed  to  the  subject,  and  who  have  made 
it  their  study. 

With  this  view  I  pn^pose  to  employ  half-pay  medical  officers  of  the 
Aniiy  and  Na\'y  to  carry  out  throughout  the  empire  the  principles  of 
sanitary  refonn,  and  few  would  Ix'  inchned  to  cavil  at  this  arrange- 
ment, foK  such  a  course  would  reliev(j  the  Government  at  this  junctun' 
of  a  great  source  of  embarrassment,  in  connection  with  the  medical 
department  of  the  army  more  espc^cially. 

By  granting  an  optional  retirement  after  21  years'  service  to 
medical  officers  on  a  lil)enil  scale,  and  appointing  them  to  j>osts  in  the 
sanitary  commission,  an  additional  source  of  income  "would  thus  l-e 
opened  to  tliem  in  the  shape  of  an  allowance  for  house  rent  and 
travelling  expenses ;  and  the  medical  sei*vice,  now  so  depressed  bv 
slow  i)romotion,  would  be  resuscitated,  so  to  si>eak,  without  any  grt'at 
drain  u[)on  the  Imperial  Exchequer,  for  numlwrs  of  medical  officers 
would  gladly  accept  these  appointments  when  entitled  to  them  through 
length  of  service,  for  the  sake  of  the  advantages  which  they  would 
offer  as  pennanent  posts. 

I  could  dilate  at  length  upon  the  utility  of  this  scheme  in  at  once 
diminishing  the  death  rate  of  the  districts  where  this  system  was 
enforced,  for  thousands  of  instances  might  be  adduced  where  attention 
to  saniUiry  precautious  might  have  saved  the  lives  of  many  menibi^rs 
of  a  family  whose  deaths  have  been  owing  to  some  glaring  violation 
of  sanitary  jn-in^'iples.  This  must  b(*  conceded  by  all  who  have  paid 
any  attention  to  the  subject,  and  wc  have  proofs  that  the  system,  as 
now  out  in  the  anny  both  at   hom(»   and  abroad,  althcmgh 

at^  p  'iy  at  first,  has  resulted  ui  the  savuig  of  a  vast 

n  '^y  to  the  state.     The  country  owes  a  debt  of 

Herbcnt  and  the  present  Secretary  of  State 

n*  their  laboui*s,  and  the  intluence  they  have 

SUA  lv*ueficial  designs  in  regard  to  the  army, 

ears  have  elapsed,  the  principles  of 
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thirty  shfllingB  paid  for  the  bringing  of  a  recrmt  at  home  to  the  man 
who  re-enlists  lum. 

Many  good  soldiers  will  not  re-engage  at  the  head-quarters  of  thdr 
Corps,  for  private,  and  sometimes  regimental  reasons ;  and  were 
<<  recruiting  depdts "  established  on  the  above  principle  at  the  three 
Presidencies,  it  is  believed  that  many  of  them  would  re-engage  in 
other  corps,  and  that  thus  an  enormous  expense  would  be  annually 
saved  to  tne  Indian  (Government ;  as  the  cost  of  replacing  a  soldier  at 
the  head-q^uarters  of  a  regiment  is  estimated  to  be  upwards  of  2001 
This  year  m  particular  a  great  number  of  smart  well-trained  soldiere 
are  claiming  their  discharge,  amongst  whom  is  a  large  proportion 
of  ^'  marksmen  ; "  these  men  properly  equipped  and  led  would  be 
invaluable  on  the  frontier  at  the  present  crisis.  The  formation  of  a 
Corps  of  marksmen  thus  constituted,  would  be  a  saving  of  a  ^reat 
expense  to  Grovemment,  and  would  (if  such  a  Corps  be  required) 
avoid  the  necessity  of  applying  to  regiments  for  volunteer  marksmen. 

Formation  op  Corps  op  Marksmen. 

It  is  proposed,  should  it  be  deemed  advisable,  that  the  Corps  should 
be  constituted  as  follows  :— 

1  Captain,  Commandant. 
1  Lieutenant,  Second  in  Command. 
1  Lieutenant,  Adjutant  and  Quartermaster.  ^ 

8  Subaltern  Officers  doing  duty. 
1  Medical  Officer,  and  Staff  of  Apothecaries. 
1  Serjeant-Major. 
1  Musketrj"  Instructor  Serjeant. 
1  Quartermaster  Serjeant. 
1  Orderly  Room  and  Paymaster's  Clerk. 
1  Armourer  Serjeant. 
1  Bugle  Major. 
6  Serjeants. 
12  Buglers. 
120  Rank  and  File. 

Further,  that  the  whole  of  the  officers  shall  be  in  possession  of  a 
first-class  certificate  from  the  School  of  Musketry  at  Hythe,  or  Fleet- 
wood, in  order  that  they  may  thoroughly  understand  the  value  of  the 
weapons  with  which  it  is  proposed  to  arm  this  Corps,  and  that  every 
non-commissioned  officer  and  private  must  have  qualified  himself  as  a 
marksman  during  the  last  annual  course  of  musketry  instruction,  and 
be  in  possession  of  at  least  one  good-conduct  badge,  and  also  be  in  a 
good  state  of  health,  of  athletic  frame,  and  capable  of  undergoing 
those  peculiar  hardships  to  which,  from  the  nature  of  the  duties  he 
will  have  to  perform,  he  must  at  times  be  exposed. 

Enlistment. 

That  the  men  of  the  above  Corps  should  be  re-enhsted  for  10  years' 
general  service,  so  that  in  case  of  any  misconduct,  the  Commandant, 
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with  the  sanction  of  his  Excellency  the  Commander-in-Chief,  may 
have  the  power  of  removing  any  man  to  his  formef,  or  any  other 
Corps  serving  in  the  country.  It  is  to  be  hoped  that  the  above 
stipulation  will  be  of  much  use  in  making  the  men  steady  and  trust- 
worthy. 

Pat  and  Allowancxs. 

In  order  that  the  best  men  may  be  induced  to  enter  the  Corps,  it  is 
proposed  that  an  allowance  be  granted,  in  addition  to  the  pay  at 
present  given  to  infantry  regiments,  on  the  following  scale  per  diem 
each: — 

1  Serjeant  Major        1  Rupees. 

1  Musketry  Instructor  Serjeant      .  •         • .  >  2    0 

1  Quartermaster  Serjeant I 

1  Orderly  Room  and  Paymaster's  Clerk     . .  i 

1  Armourer  Serjeant. .  >  1    8 

1  Bugle  Major  . . ) 

6  Serjeants ,  •  10 

6  Corporals     •  •         -       . .  0  12 

12  Buglers        0    8 

114  privates        •  •         . .         , 0    8 

The  staff  pay  of  officers  to  be  left  as  a  matter  for  future  con- 
rideration. 

Dbess. 

As  the  great  object  of  a  marksman  is  to  be  as  invisible  to  his 
enemy  as  possible,  and  as  it  has  been  proved,  by  experience,  that  a 
light  di*ab  colour  is  best  suited  for  this  purpose,  it  is  recommended 
that  this  colour  be  adopted,  and  that  the  whole  of  the  equipments  and 
clothing  be  assimilated  in  shade  as  much  as  possible. 

Coat — a  loose  tunic  of  thick  pushmcena  or  puttoo. 

Breeches^-oi  corduroy,  with  continuations  of  cloth. 

Gaiters — ^from  the  knee,  of  leather  or  canvas,  fastened  by  running 
loops. 

Caps^foT  full  dress  in  hot  climates  a  turban ;  for  undress  and  in 
temperate  climates  a  forage  cap,  without  peak,  surrounded  with  a 
band  of  mohair  lace,  with  cross  nfles  and  crown  in  front. 

Boots — laced  up  in  front ;  or,  for  the  hills,  sandals. 

Great  Coat — of  the  same  material  as  tunic,  warmly  lined,  to  be 
worn  rolled  over  the  right  shoulder,  and  rifle  case;  the  ends  to  be 
strapped  together  under  the  left  elbow. 

Moreover  that  each  man  be  provided  with  three  warm  flannel  shirts, 
in  addition  to  the  kit  with  which  he  is  already  provided. 

That  the  offia^rs'  dress  Ikj  precisely  the  same  as  that  of  the  men, 
with  the  exception  of  the  usual  stars  and  crown  on  the  collars,  which 
are  to  be  of  a  drab  material 

Equipmknts. 

Rifle, — Rifled  on  Lancaster's  principle,  with  improved  twist,  bore 
557,  length  of  barrel  2  feet  9  inches,  breech-loading,  sights  attached 
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for  1,000  yards ;  also  telescopic  sight,  with  lens  for  use  at  night ;  t^ 
have  a  sling  of  drab  colonr,  and  to  be  fitted  with  ramrod  and  self- 
capping  apparatus.  N.  B. — As  this  rifle  will  be  exactly  of  the  same 
bore  as  those  at  present  in  use  in  the  army  (should  the  breech-loading 
ammunition  run  short),  it  can  be  used  as  a  muzzle-loader  with  ibe 
ordinary  ammunition,  and  as  it  will  take  some  time  to  procure  the 
lifles  from  England,  the  Corps  may,  in  the  meantime,  bo  equipped  with 
the  ordinary  Enfield  rifle. 

Bayonet, — Sword  pattern,  as  used  in  rifle  regunents. 

Belta^  4'c, — The  rifle,  with  cleaning  apparatus,  &c.,  be  enclosed  in  a 
leather  case,  and  to  be  fastened  on  the  back,  muzzle  upwards,  by  a 
belt  passing  over  the  left  shoulder  and  under  the  right  elbow,  and 
buckled  in  front.  The  bayonet  to  be  fastened  round  the  waist  by  a 
similar  belt :  the  fastening  of  this  belt  to  be  a  snake  buckle. 

A  Ball  Bag  for  loose  ammunition,  capable  of  holding  twenty 
rounds,  to  be  worn  on  the  right  side,  attached  to  bayonet  belt  by 
straps,  and  pouch  capable  of  containing  forty  rounds,  and  attached  to 
bayonet  belt  by  sliding  straps,  to  be  worn  on  the  left  side,  in  front  or 
at  the  back,  at  the  option  of  the  wearer.  A  bag  for  caps,  with  which 
to  supply  self -capping  apparatus,  to  be  fixed  on  the  cross-belt  for  sup- 
porting rifle,  a  little  below  the  buckle. 

Officers'  Equipments. — Sword,  sling-belt,  with  leather  scabbard,  a 
ball  bag  to  be  carried  on  the  sword-belt  in  front,  on  the  left  side.  On 
the  right  side,  in  front,  fastened  to  the  sword-belt,  a  pair  of  powerful 
binoculars  in  case. 

A  revolving  rifle,  sighted  to  500  yards,  to  be  carried  on  the  back  in 
case,  as  by  the  men,  with  belt,  buckle,  cap-pocket,  &c. 

N.B. — The  whole  of  the  pouches  and  cap-pockets  should,  if  possible, 
bo  made  perfectly  water-tight,  and  the  belts,  pouches,  rifle-cases,  &c., 
sliould,  as  nearly  as  possible,  assimilate  to  the  drab  colour  of  the 
dress.  Should  the  officers  require  it,  they  could  carry  extra  amnui- 
jiition  in  a  pouch  fastened  to  the  sword-belt  behind,  as  the  men. 

The  Corps  to  be  Mounted. 

As  such  a  Corps  as  the  above  would  be  exposed  to  great  liai*dshi})s 
from  forced  marches,  &c.,  and  as  much  of  their  efficiency  would  depend 
oh  the  cH>lerity  of  their  movement,  it  is  proposed  that  each  man  be 
mounted  on  a  ^sure-footed  hill-pony,  between  13  and  14  hands  hi^h. 
Equipped  with  an  ordinary  huntmg  saddle  and  bridle,  a  blanket  to  be 
strapi)ed  in  front  of  saddle,  and  a  leather  case,  containing  compart- 
ments for  water-bottle  and  cooked  provisions,  behind.  It  will  be 
o>)sei'ved  that  in  dressing  and  equipping  the  "  marksmen,"  care  has 
been  taken  to  make?  the  dress  suitable  for  riding,  as  well  as  ser\'ice- 
able  on  foot,  and  tliat  both  hands  have  been  left  free  for  the  mauage- 
mc^nt  of  a  horse,  if  required.  The  rifle  is  also  so  placed  as  to  be  least 
liable  to  be  injured  in  case  the  soldier  should  be  thrown,  which  may  be 
expected  frequently  to  happen  on  the  first  formation  of  the  Corps. 
The  syces  should  be  dressed  in  warm  suits  of  the  same  colour  as  the 
soldiers. 
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Camp  Equipage,  Carriage,  &c. 

As  it  is  necessary  that  the  baggage  of  this  Corps  should  be  as  light 
as  possible,  no  soldier  should,  ou  any  account,  be  permitted  to  cany 
more  than  12  seers'  weight  of  baggage,  and  an  officer  only  24  when  on 
service  (including  cooking  utensus,  and  servant's  traps,  Ac).  Tents 
to  be  of  the  Chodaree  pattern,  and  capable  of  being  carried  by  two 
coolies,  each  to  accommodate  seven  men.  In  districts  where  ponies 
are  not  available  for  use,  it  is  proposed  that  the  baggage,  ammunition, 
forage,  &C,  be  carried  on  mules,  and  when  in  very  hilly  districts,  by 
coolies. 

Further  Suggestions. 

In  order  to  render  this  "  Picked  Corps  "  still  more  popular  in  the  army, 
it  is  proposed  that,  during  the  time  of  year  it  is  not  required  on  service, 
it  be  located  in  a  small  settlement  for  itself,  in  a  salubrious  climate, 
not  far  from  one  of  the  sanataria ;  that  cottages  be  there  erected, 
cabbie  of  containing  two,  tliree,  or  foiu:  soldiers,  at  their  own  option. 

That  workshops  be  built,  where  trades,  principally  of  a  fancy 
character,  such  as  photography,  printing,  book-binding,  fancy  painting, 
gilding,  &C.J  may  be  carried  on.    That  a  largo  gamen  and  farm  be 
established  for  the  purpose  of  rearing  and  fattening  an  improved 
breed  of  cattle,  pigs,  and  poultry  of  all  sorts,  and  of  supplying  vege- 
tables, fresh  eggs,  and  butter.    The  produce  of  such  workshops  and 
of  such  a  farm  and  garden  would  find  a  ready  market  in  such  a  sana- 
tarium  as  Simla.     In  order  to  improve,  in  an  educational  point,  the 
position  of  the  men,  it  is  proposed  that  a  schoolmaster  be  appointed  to 
the  Corps,  who  is  capable  of  imparting  instruction  in  mathematics, 
bistoiy,  geography,  drawing,  &c»  &c.     It  is  considered  advisable  that 
this  schoolmaster  should  have  passed  in  Hindostanee,  as  it  is  a  well- 
known  fact  that  one  European  can  attain  a  proficiency  in  the  language 
from  another  more  easily  than  from  a  native,  especially  if  the  learner 
be  a  man  of  poor  educational  attainments.    Such    a  schoolmaster 
would,  moreover,  be  Qualified  to  act  as  interpreter,  and  even  as  pay- 
master to  the  Corps,  sliould  his  services  be  required.     A  staff  salary 
of  150  rs.  is  recommended  to  be  given  for  this  purpose.    In  order,  as 
mach  as  possible,  to  improve  the  moral  and  physical  condition  of  the 
men,  it  would  be  advisable  to  encourage  marriage  amongst  them,  in  a 
much  greater  proportion  than  that  now  allowed  to  other  regiments, 
and  that  every  facility  be  afforded  to  the  married  men  of  making  them- 
selves and  families  comfortable  in  the  proposed  settlement ;  but  at  the 
same  time  care  must  be  taken  to  impress  on  their  minds  that  marriage 
must  be  no  impediment  to  the  fulfilment  of  those  active  duties  they 
may  l)e  called  upon  to  perform  at  a  moment's  notice.     As  regards  the 
workshops,  farm,  and  garden,  &c.,  it  is  pro))osed  that  at  the  end  of 
every  month  the  profits  of  each  trade,  &c.,  be  ascertained  for  the  cur- 
rent month,  and  that,  in  proi)ortion  to  the  profits,  the  men  who  work, 
be  |)aid  liberally  for  each  hour's  labour;  but  that  it  be  distinctly 
understood  that  money  accruing  from  the  extra  pay  of  the  Corps,  or 
VOL.  vni.  2  o 
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from  such  labour,  be  not  allowed  to  be  used  for  the  purpose  of  pur- 
chashig  the  men's  discharges,  but  that  a  savings'  fund  be  established, 
in  which  the  men  may  lay  by  their  money,  and  that  when  a  soldier 
has  laid  by  a  sufficient  sum,  he  may  be  allowed  to  invest  this  sum  in 
any  scheme  he  may  think  proper,  such  as  railway  shares,  tea  plan- 
tations, &c.,  or  that  he  may  invest  it  in  his  own  name  in  one  of  the 
Indian  banks,  for  which,  as  a  peimanent  deposit,  he  will  receive  the 
usual  percentage  as  interest. 

OONCLUDINQ  BeMARKS. 

Although  the  equipments  will  be  rather  an  expensive  outlay,  it  i« 
considered  that  such  outlay  will  bo  soon  covered,  by  the  saving  to 
Government  the  cost  of  replacing  the  discharged  men  by  recruits  in 
their  re^ments,  and  also  by  having  immediately  at  hand  a  picked 
body  of  men,  combining  the  advantages  of  efficient  riflemen  with  the 
celerity  of  the  cavalry  soldier.  Oould  this  Coips  be  brought  to  the 
state  of  efficiency  of  which  it  is  capable,  no  troops  in  the  world,  of 
equal  numbers,  could  stand  against  them.  They  would  possefts  the 
precision  of  the  Voltigeur  with  the  ubiquity  of  the  Cossack.  Should  a 
sufficient  number  of  mkrksmen  not  be  attainable  from  the  time-expired 
men,  it  is  proposed  that  two  or  three  volunteers  be  procured  from 
each  regiment  in  the  Presidency,  in  order  to  complete  the  required 
number. 

Should  this  scheme  turn  out  a  successful  one,  it  would  perhaps  be 
advisable  to  increase  the  number  of  the  Corps ;  but  this  matter  is  left 
as  a  subject  for  further  consideration. 

It  is  further  suggested  that  the  soldiera  of  this  Cor|)8,  on  l)eing  dis- 
charged at  the  expiration  of  their  service,  shall  either  be  }K'iinittcHl  Xn 
retain  their  cottages  in  the  settlement,  or,  if  they  prefer  it,  a  sniiill 
gi'ant  of  land  may  be  given  to  them  in  any  other  part  of  the  Pnitsi- 
dency,  on  condition  that  they  settle  on  it  personally,  and  are  liable  for 
military  service,  if  called  on,  and  be  paid  for  performing  the  same  By 
this  simple  expedient  a  certain  number  of  mihtary  settlers  may  Ui 
obtained. 


Monday,  May  16th,  1864. 
Captoin  LEOPOLD  G.  HEATH,  R.N.,  C.B.,  in  the  Ohfdr. 


5AMXS  OF  MEMBBBS  who  joined  the  Institution  between  the  BndMid  16th 

of  May,  1864. 

LIFE. 
TAYLOB^  C.  S.  S.,  Lieut.,  Royal  Hone  ArtiUety,  £9. 

ANHTJAL. 


Plummer,  H.,  Ckpt,  7th  Boral  Fus.,  I/. 

Barker,  J.  B.,  Capt.,  75th  Begiment,  II. 

Paler,  B.  S.,  Capt.,  12th  UojSi  Lancers. 

Le  Quesne,  J.  C,  Capt,  12th  Boyal 
LaiieeTt. 

Oower,  E.,  Capt,  12th  Boyal  Lancers. 

Cox,  A.  C.  W.,  Comet,  12th  Boyal  Lan- 
cers. 

Spragge,  F.  P.,  Lieut,  B.E.,  Bengal,  1^. 

Evelyn,  C.  F.,  Cspt,  3rd  Boyal  Surrey 
Militia,  1^ 


Dakyn,   J.    H.,  Surg.,  late    St   Kit's 

Militia,  IZ. 
Hall,  W.  King,  Oapt,  B.K.,  1/. 
Sim,  C.  E.,  Oapt.,  B.B.,  1^ 
PiUeau,  H.  G.,  Lieut,  B.B.,  1/. 
Blood,  B.,  Lieut,  B.B.,  II. 
Chichester,  H.  A.,  Capt,  81st  Begt,  II. 
Miller,  T.  C,  Ensign,  59th  Begt,  II, 
Burke,  H.  P.,  Capt,  91st  Hi^drs.,  1^ 
Baubeny,  W.  A,  Jiieut,  SrdBuffii,  1/. 


PfiOGRESS  OF  ORDNANCE  ABROAD  COMPARED  WITH 

THAT  AT  HOME. 


By  Commander  R.  A.  E.  Scott,  R.N. 

Iw  my  lectures  in  April  and  May,  1861,*  I  gave  an  acconnt  of  the 
vafiouB  systems  of  nfliiig  in  tills  country,  and  showed  the  advantages 
and  defects  of  the  plans  of  Mr.  Lancaster  and  Mr.  Haddan  for  firing 
iron  shot,  and  of  Mr.  Jeffrey's  and  Mr.  Britten  for  firing  lead-coated 
projectiles. 

I  showed  that  neither  of  the  two  former  were  well  adapted  to  round 
ball  firing,  Mr.  Lancaster's  rifling  giving  the  round  shot  an  increasing 
Bpiral  motion  instead  of  spinning  it  round  its  axis,  and  Mr.  Haddan^s 
nfliug  cutting  away  too  much  of  the  surface  of  the  bore. 

I  ^so  pointed  out  that  the  elongated  projectiles  of  both  these  rifled 
guns  pressed  outwards  against  the  bore  with  a  violent  thrust,  which, 
in  shell  firing,  especially  from  the  Lancaster  gun,  was  liable  to  cause 

•  See  Journal,  Vol.  V,  p.  423,  et  scq. — Ed. 

2  G  2 
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the  fracture  of  the  shells,  as  happened  in  the  competition  trials  of 
1861 ;  but  I  omitted  to  point  out,  that  Mr.  Haddan's  larger  projectiles 
were  proposed  to  be  m(ide  with  two  bearings,  put  on  in  line  with  their 
long  axis,  (Plate  XXXIII.  fig.  1): — •Mr.  Haddan  was,  I  believe,  the 
first  to  fire  a  large  cannon  projectile,  tapered  at  the  rear  (Fig.  2),  but 
Mr.  Woolcombe,  of  Plymouth,  was  the  ni-st  to  show  clearly  the  advan- 
tage in  range  attainable  by  this  form. 

Of  the  lead-coating  plans  I  showed  that,  from  the  lead  being  driven 
out  at  the  base  of  the  shot,  the  shot's  point,  having  no  support  to  keep 
it  up  in  the  centre  of  the  bore,  it  must  of  necessity  drop ;  also  that  lead 
would  not  withstand  the  large  charges  of  powder  necessary  to  pierce 
armour  plates,  and  that  such  shot  were  extremely  liable  to  accidental 
injiuy,  in  carriage,  handling,  and  storage  on  board  ship. 

With  reference  to  the  coil  guns,  as  then  constructed,  I  pointed  out 
their  liability  to  open,  from  the  numerous  small  pieces  of  which  they 
were  constructed,  and  from  these  not  being  hooked  together ;  and  of  the 
liabiUty  of  their  iimer  tubes,  to  show  flaws ;  and  I  predicted  the  failure 
of  such  deUcate  weapons  in  actual  warfare.  After  adverting  to  the 
evils  arising  from  the  use  of  lead-coated  shot,  and  showing  the  great 
strain  thrown  upon  the  gun  in  the  compression  system,  to  the  danger 
of  the  breech  apparatus,  flie  serious  fact  that  the  breech-loader,  from 
this  weakness,  was  as  unsuited  for  chase  as  for  broadside  guns,  was 
pointed  out :  in  short,  I  endeavoured  to  make  it  clear,  that  the  requi- 
sites for  good  naval  guns  were  not  comphed  with,  either  in  the  systems 
proposed  for  adoption  by  the  inventors  I  have  named,  or  in  those 
guns  actually  adopted  into  the  service. 

In  my  lecture  this  evening,  I  propose  going  through  the  modifications 
since  then  introduced  into  our  own,  as  well  as  into  foreign  artillery  ;  and 
I  trust  I  shall  be  excused  if  here  and  there  I  apj)car  too  anxious,*  in  the 
comparisons  I  shall  have  to  institute,  to  show  that,  in  what  I  foresaw 
and  foretold,  I  have  been  coiTect.  Unless  I  had  been  correct  in  some 
of  my  conclusions  as  to  i-esults,  I  should  have  little  excuse  for  again 
trespassing  on  your  time  and  attention.  And  I  further  hop<\  in  niv 
CiHichiding  remarks,  to  touch  upon  some  of  the  points  in  connection  with 
the  vessels  which  ai*e  to  can-y  and  withstand  the  ordnance  I  shall  have 
to  descrilx?. 

There  is  nothing  like  ventilating  these  questions  in  a  country  so  full 
of  inventive  genius  and  mechanical  ability  as  om*  own,  and  1  believe  it 
is  owmg  to  the  course  pui-sued  by  the  Iron  Plate  Committee,  pixisided 
over  by  that  accomplished  sailor.  Sir  John  Hay,  and  numbering  amongst 
its  members  Dr.  Percy,  of  Eurojx^an  celebrity,  as  well  as  Mr.  Fair- 
bairn,  that  such  a  vast  improvement  has  been  already  made  in  the 

♦  Tlio  projectiles  used  for  the  Lancaster  guns  in  the  Crimos  were  straight,  and 
about  the  middle  of  1860,  the  cast-iron  shot  for  the  oral  rifled  cast-iron  32-pounder 
were  stiU  straight,  but  covered  at  the  rear  with  a  wrought-iron  casing,  wliich  pro- 
jecting 4  inches  beyond  their  base  garc  space  for  the  insertion  of  wooden  wedges. 
These  were  intended  to  force  out  the  casing,  which  had  two  slits  so  as  to  fill  the 
bore,  but  the  plan  was  afterwards  given  up,  and  about  the  beginning  of  1861,  shot 

were  for  the  nrst  time  made  which  were  fitted  to  the  spiral  of  the  oval  rifling. 

xl.A.xL.o. 
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maiiufactiu'c  of  ai*mour  plates.  Their  couiisc  has  been  to  freely  iuvite 
both  the  target  contractors  and  the  ironmasters  to  come  forward,  and 
when  at  Shoebury,  to  give  them  every  information ;  and  the  result 
has  been,  that  steady  progress  which  has  enabled  our  manufactim^rs  to 

Froduce  plates  of  very  superior  quaUty  to  those  made  in  other  countries, 
cannot  forbear  also  mentiomng  the  name  of  Captain  Harrison,  of 
the  Artillery,  the  indcfati^ble  secretary,  whose  courteous  behaviour 
and  readiness  to  impart  niformation  has  been  noticed  by  all,  and  I 
sincerely  believe  that  the  valuable  hints  so  readily  given  by  Lieutenant 
Colonel  Henderson,  of  the  Artillery,  and  by  all  the  committee,  have  had 
a  considerable  influence  in  the  improvement  of  armour  plates.  In  truth, 
the  whole  iron  manufacture  of  the  country  seems  to  have  received  a 
great  impulse  from  the  tidal  wave  from  Shocburyness.  After  all,  there 
are  few,  if  any  great  inventions ;  it  is  the  constant  little  improvement  in 
one's  own  special  calling  or  profession,  and  the  onward  progress  towards 
a  goal  kept  steadilv  in  view,  that  comes  at  last  to  be  "  the  great  inven- 
tion." 

As  that  able  mechanic,  Mr.  Anderson,  said  to  mc,  when  I  took  up 
with  rifled  ordnance,  in  the  beginning  of  1859,  "  If  you  wish  to  be 
successful,  lay  down  upon  paper  all  the  requirements  for  a  naval  gun, 
consider  each  point  day  by  day  for  months,  and  when  you  have  decided 
upon  what  you  want,  and  marked  out  your  coui*se  clearly,  then  submit 
your  plans."  Had  the  course  indicated  by  I^r.  Anderson  been  followed 
by  all,  and  the  same  means  of  knowing  results  as  ui  the  case  of  the 
armour  plate  experiments,  been  afforded,  England's  naval  ordnance 
would  not  have  been  still  in  a  ti*ansition  state,  but  would  have  been 
settled  upon  a  finn  basis,  and  the  nation  would  now  possess  an  anna- 
meut  as  immeasurably  superior  to  that  of  other  countries,  in  propoi-tion 
to  costj  as  are  the  armour  plates  now  manufactured  by  her. 

It  is  not,  however,  too  late  to  retrace  the  steps  which  have  been 
taken,  and  although  large  sums  have  been  exjHjnded  through  the  con- 
cealment, hitherto  adopted  in  respect  of  the  coil  guns;  the  differcnt 
result  obtauied  through  the  opposite  course  in  plates,  must  for  the 
future,  ensure  also  a  more  liberal  policy  in  the  gmi  question ;  this  should 
not  be  a  contest  between  one  jxiwerful  company  and  another,  or  be- 
tween individuals  for  precedence,  but  a  full  and  open  trial  of  the 
principles  of  rival  guns,  after  which  there  should  be  selected,  without 
fear  or  favour,  the  most  practical  plan,  or  the  best  part  of  two  or  more 
plans,  for  the  national  armament.  Had  the  Annstrong  mode  of  con- 
Btniction  in  the  Royal  Arsenal  been  open  to  the  view  of  the  makers 
of  guns,  public  would  have  stimulated  private  manufacture,  and 
vice  versdy  and  England  would  be  at  this  moment  the  armoury  of  the 
world,  as  she  undoubtc»dly  is  the  great  iron  plate  maker.  True  it  is, 
that  the  energy  of  our  gun  makers  is.  fast  breaking  through  all 
obstacles,  but  the  difficulties  interposed  have  greatly  tended  to  check 
pn)duction,  and  driven  at  least  one  firm  to  leave  the  trade.  The  true 
jK)licy  of  England  is,  to  make  herself  the  mart  of  the  world,  and  by 
keeping  the  gun,  shot,  and  armour  trade  in  her  own  hands,  to  command 
the  market,  and  thus  have  the  benefit  of  production  in  enlarged 
ti*ade,  and  in  the  superior  capabilities  and  skill  hi  manufacture,  which 
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would  be  available  for  the  national  benefit  in  all  times  of  need.  Tliifl 
policy,  alone  worthy  our  great  nation,  whose  favourite  motto  is,  "  a  fair 
field  and  no  favour,"  would  in  time  of  peace  prevent  the  squandering 
of  the  national  treasures,  and  by  keeping  us  prepared  for  the  time  of 
war,  enable  Britain  to  securely  maintain  her  seat  as  mistress  of  the  seas. 

Public  opinion,  expressed  through  Parliament  and  the  press,  is  a 
great  safeguard  and  a  surer  defence  than  dozens  of  fortresses ;  bat 
should  war  overtake  us,  or  another  panic  occur,  a  story  of  the  ships 
(so  armed  as  to  be  unfit  for  warfare)  might  follow  "  the  stoiy  of  the 
guns."  It  has  ahready  done  so  in  America.  Hear  what  the  New 
York  correspondent  of  the  English  "  Army  and  Navy  Gazette,'*  (dated 
23rd  January,  1864,)  says,  "  We  are  ruled  in  these  matters  by  a  few 
monied  men,  who  back  up  the  Ericsson  interest.  No  one  can  deny  the 
fact,  that  John  Ericsson  is  a  splendid  engineer,  and  that  there  are  but 
few  such  inventive  minds  in  the  United  States ;  but  surely  that  gives 
him  no  right  to  use  his  utmost  endeavours  to  crush  out  all  who  are 
opposed  to  him ;  in  ceii;ain  official  quarters  his  word  is  law,  and  the 
plain  truth  is,  that  the  Swedish  engineer  sways  a  power,  in  reference 
to  our  iron-clad  navy,  a  king  might  well  bo  proud  of.  He  can  pur- 
chase opinions ;  reports  can  be  toned  to  suit  him ;  faults  can,  or  at 
least  have  been,  concealed  in  reference  to  our  ships.  Our  people  have 
been  duped  and  science  thwarted  by  this  man.  The  reports  of  the 
commanders  of  the  iron-clads  at  Charleston  opened  the  eyes  of  the 
public,  and  queries  are  more  frequent  in  reference  to  our  ships  than 
ever.  It  is  a  sad  state  of  things  to  contemplate,  yet,  for  all  that  I  can 
see,  we  must  submit  for  a  time  at  least.  Ho  who  favours  a  Monitor 
is  in  favour,  but  woe  to  him  who  reports  against  them.  Look  at 
Drayton,  Warden,  Rhiud,  and  others,  all  sufFcring  in  a  quiet  way  the 
displeasure  of  the  department,  because  they  did  not  say  what  they  did 
not  honestly  believe." 

French  Gujis. — In  my  second  lecture,  that  "  on  the  progress  of 
ordnance  abroad  compared  with  that  of  ordnance  at  home,"  given  in 
this  theatre  on  the  20th  January,  18G2,  I  pointed  out  that  the  principal 
value  of  the  French  cast-iron  guns,  which  had  been  hooped  and  rifled, 
was,  that  they  still  fired  the  round  ball — making  use  of  the  rifle  slu^ls 
holding  a  large  quantity  of  powder,  but  which  were  projected  with  a 
low  charge — for  the  purposes  of  bombardment;  and  1  8li()Wod  that 
the  gaining  twist  adopted  by  the  French,  luider  the  impression 
that  the  weak  cast-iron  was  relieved  by  the  easy  starting  of 
the  shot,  was  a  mistake.  To-day,  I  am  enabled  to  say  that  I  have 
been  informed,  on  what  I  consider  to  be  good  authority,  that  the 
French  are  making  steel  guns,  which  they  have  rifled  with  an  even 
twist  upon  a  simple  plan,  giving,  it  is  said,  a  long  bearing  to  their 
shot.    (ScoFiff.  3.) 

Of  the  performance  of  their  steel  ordnance,  it  is  said  that 
4*3-inch  plates,  with  backing  similar  to  that  of  the  "  Warrior,"  were 
pierced  at  1,000  yards  by  steel  shot  from  a  gun  weighing  6  tons. 

Prior  to  the  adoption  by  the  French  of  the  centrical  grooving,  in 
December,  1862,  the  French  tried  a  plan  (Fig.  4)  on  a  similar  principle 
to  that  of  the  shunt,  but  the  buttons  upon  the  projectiles  required  too 
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great  a  nicety  of  fitting ;  for,  if  the  shot  were  large  in  their  diameter, 
a  great  strain  was  thrown  upon  the  gun  by  outward  pressure  at  a;,  and 
if  small,  then  there  was  a  tendency  to  slip  over  the  shoulder  aty.  The 
rifling  of  the  French  field-pieces,  which  are  muzzle-loaders,  continues 
to  be  the  same,  and  the  projectiles  have  similar  studs  to  those 
that  were  first  adopted  by  them.  (Fig.  6.)  This  plan,  which  was 
used  at  Solfcrino  and  in  China,  was  at  the  last  place  very  unfavourably 
contrasted  with  the  Armstrong,  but  now  bids  fair  to  supplant  it 
altogether.  (Studs  of  copper  have  been  lately  adopted  in  England  for 
the  projectiles  fired  from  the  shunt  gun.)* 

United  Stated  Guns. — In  the  same  lecture  I  gave  an  account  of  the 
American  ordnanccT,  and  have  since  had  opportimities  of  talking  with 
officers  who  have  taken  part  in  the  struggle  going  on,  on  the  shores 
and  on  the  rivers  of  that  vast  continent.  Thev  told  me  that  for 
ships,  their  naval  men  have  always  been  opposed  to  rifled  guns,  and 
though  several  of  the  larger  Parrott's  have  been  introduced  in  lieu  of 
heavy  smooth  bores,  it  was  in  opposition  to  their  opinion.  One  naval 
officer,  who  had  commanded  a  squadron,  said  that  their  crews  were 
afraid  of  using  the  large  rifled  guns,  and  that  in  consequence  he 
gradually  got  rid  of  all  but  a  few  light  chase  pieces.  Kxperienoo 
ffained  at  Charleston  shows  that  the  men's  fears  were  not  without 
nnmdation,  for  out  of  all  the  Psurott  rifles,  the  great  proportion  gave 
way  below  an  average  of  300  rounds  a-piece-t 

A  few  of  these  guns  went  tlurough  the  re-inforce  (Fig.  6),  but  the 
greater  part  gave  way  in  front  of  it  and  some  guns  split  near  the 
muzzle,  owing  to  the  increasing  twist,  which,  by  checking  the  shell, 
caused  an  explosion  in  the  bore,  where  the  shot  caught  against  the 
rtffine. 

This  was  the  case  in  the  first  300-pounder  at  Charleston,  which  had 
its  muzzle  broken  ttfter  a  few  rounds.  The  premature  explosion  of 
the  shells  is  about  to  be  attempted  to  be  remedied,  by  the  introduction 
of  a  fuse  similar  in  its  properties  to  the  fuse  of  Colonel  Boxer. 

I  should  mention  that  most  of  these  guns  were  fired  at  very  great 
elevations  which,  by  preventing  recoil,  threw  a  heavy  jar  upon  them 
at  each  diBcharge ;  they  answered  well  on  the  practising  grounds  when 
fired  horizontally,  but  could  not  bear  the  increased  strain  arising  from 
being  fired  at  high  angles  of  elevation. 

The  Parrott  rifling  consists  of  several  rectangular  grooves,  similar 
in  form  to  those  used  by  Man  ton  in  171)0,  and  more  lately  in  England 
by  Mr.  Britten  (Fig.  7);   it   has   aa  increasing  twist  towards  the 

*  The  French  expcnmcntod  with  copper  studs,  but  found  that  thej  cmuaed  greater 
wear  upon  the  riding  of  their  brast)  field-pieces  than  those  of  line,  which  they 
adopted'  With  the  larffor  shot  for  their  canon  raj6  of  dO,  zinc  buttons  could  be 
readilv  run  upon  a  rougn  cast  projectile,  and  were  very  cheap  ;  the  plan  was  there- 
fore also  adopted  br  the  French  for  the  elongated  shot  of  their  cast-iron  rifled  guns. 

t  Although  nuiny  of  the  Parrott  guns  burst  prematurely  at  Charleston^  1,000. 
rounds  were  firc<l  by  a  Parrott  100-pounder  at  West  Point,  and  another  similar  gun 
has  fired  1,400  rounds  on  senrico*  A  30-pounder  also  has  fired  3,000  rounds  into 
Charleston  at  from  30**  to  40**  eleyation  ;  and  one  of  the  300-pounders  at  Charleston 
has  fired  600  rounds.  All  these  guns  are  still  in  use,  and  are  in  good  condition. 
— A.A.£.S. 
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muzzle,  and  the  projectiles  have  a  brass  rine  round  their  base  (Fi^.  8), 
which  is  expanded  out  into  the  grooves  by  the  explosion  of  the  powder. 
This  ring  is,  however,  liable  to  break  without  giving  rotation  to  the 
shot,  and  it  sometimes  fails  with  heavy  charges  to  take  the  rifling 
properly.  The  Parrott  guns  were  at  first  cast  solid  and  tiien  borw 
out,  but  the  contractor,  wo  thus  made  them  for  dieapness,  has  now 
commenced  to  cast  guns  hollow,  but  without  trunnions.  These  arc 
put  on  afterwards.  The  early  guns  were  similar  in  this  respect. 
Parrott  and  others  are  now  following  Rodman's  plan  of  giving  no 
preponderance  to  the  breech  of  the  gun,  which  is  kept  in  place  by 
the  elevating  screw.  This  plan  is  found  to  lessen  the  jar  upon  the  gun, 
and  to  preserve  the  carriage  from  injury  in  firing  large  charges.* 

The  Americans  have  now  turned  their  attention  to  steel,  and  a  firm 
lias  recently  pim^hased  the  right  to  use  the  Bessemer  process.  Actbal 
war,  however,  is  a  bad  time  to  make  changes  in,  but  the  Northern 
States  have  so  long  folt  the  necessity  for  a  stronger  material  than  cast 
iron  for  rifled  guns,  tliat  they  intend  to  commence  the  manufacture  of 
mihl  steel  inmiediately. 

The  Northern  Government  very  early  had  an  Annstrong  gun  made 
by  workmen  who  left  Woolwich  Araeual,  which  gave  quite  as  good 
results  us  to  accuracy,  &c.,  as  the  weapons  made  in  England,  but 
on  their  testing  .it  for  continuous  firing  at  high  angles,  to  try  its  powers 
for  (listunt  bombardment,  the  breech  first  got  out  of  order,  and  then 
gav(^  way,  which  caused  an  abandonment  of  the  plan.  It  would  have 
Ikmui  well  had  they  tested  their  contract  Parrott  guns  in  a  similar 
manner. 

Tlie  ir)-ineh  smooth  borc  guns,  cast  hollow,  seem  to  have  been  a 
coniplote  succeHs,  and  to  have  given  velocities  of  1,300  feet  with  50  lbs. 
of  powder  and  a  hollow  nhot  weighing  420  lbs.  (Fig.  9.)  The  Aniiy 
gun  weighs  221  t<>i'M»  ii"d  tlie  Navy  19  tons,  tlie  usual  charge  for 
the  latter  being  .S5  11)h.,  and  for  the  former  50  lbs.  The  American 
opinion  still  is,  that  to  damage  an  armour-clad  or  other  vessel  seriously^ 
it  is  not  th(^  clean,  small  liole-j)iercing  pro{H*rty  they  nei^d;  *'it  is  tlio 
smashing  effect,  the  staving  in  of  plankhig  and  timber ;  or  if  a  hole 
alone  is  made,  that  it  shall  be  so  large  as  to  defy  plugging."  So  con- 
fident are  the  Americans  of  the  truth  of  this,  that  their  forts  are 
either  armed,  or  fast  being  aniied,  with  22^-ton  guns  of  15-inch  lH>re, 
which  will  iire  hollow  shot,  and  also  shells  having  a  large  ca|>aeity  for 
powder  or  molten  iron.  Their  effect  may  in  some  measure  be  imagined 
from  the  fact  that  the  shell  fired  from  our  own  **  Big  Will,"  the 
(lOO-pounder  of  13*3  inches  bore,  entirely  smashed  the  floating 
»*  AVarrior"  target,  moored  1,000  yards  fn)m  the  shore,  at  the  low 
velocity  of  little  more  than  1,000  feet  per  second. 

Captain  Fishbournc  has  already  told  Vimof  the  newcast-inm  10-inch 
American  gun,  of  7-2  tons,  throwhig  a  nearly  solid  shot  of  125  lbs.,  and 
H  shell  of  100  lbs.,  and  intended  to  fire  a  customary  charge  of  30  lbs. 
of  jK)wder.  This  gun  has,  in  addition,  a  si)ecial  charge  of  43  lbs.  for 
use  agahist  iron-clads — a  charge  which  constitutes  it  the  most  |>ower- 

•  The  weight  of  the  10-iucli  Parrott  is  between  11  and  12  tons,  charge  of  powder 
25  lb».— R.A.E.i<. 
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ful  broadside  gnu  belonging  to  any  foreign  nation.  The  11 -inch 
Dahlgreu  guns  liave  been  ordered  by  the  Secretary  of  the  Navy  to  fire 
a  charge  of  30  lbs.  of  powder  if  engaging  an  iron-clad ;  but  the  usual 
charge  is,  20  lbs.  for  a  soUd  shot,  and  15  lbs.  for  a  shell. 

The  charge  of  30  lbs.  was  adopted,  after  considerable  trial  when 
it  was  found  that  these  11 -inch  charcoal  iron  guns  were  far  stronger 
than  anticipated,  and  that,  as  an  iron-clad  would  be  engaged  at  close 
quarters,  and  the  gun  then  be  laid  nearly  horizontal,  it  would  have  a 
comparatively  smul  sti*ain  thrown  upon  it. 

In  the  Northern  States  of  America  great  attention  has  been  paid 
to  the  subject  of  g^n  carriages,  and  as  the  improvements  have  been 
suggested  by  those  who  have  to  use  the  guns,  the  arrangements  for 
working  the  guns  are  exceedingly  simple,  and  the  carriages  strong,  and 
little  liable  to  get  out  of  order.  Their  naval  gun  carriages  are  in 
advance  of  those  of  any  other  nation,  and  they  are  now  about  to  use 
iron  for  their  construction. 

In  their  mortars  the  Amencans  have  adopted  as  the  best  plan, 
that  of  placing  the  trunnions  at  the  i-e-inforce  (Fig  10),  a  plan 
pointed  out  in  this  Institution,  which  hiis  been  found  to  prevent  that 
splitting  in  halves  in  consequence  of  the  wrong  position  of  the  trun- 
nions which  took  place  at  our  own  bombardinent  of  Sweabourg. 
It  is  a  curious  coincidence  that  the  solid  cast  English  mortars  at 
Sweabourg,  and  the  solid  cast  but  strengthened  Parrott  rifled  guns, 
which  were  likewise  fired  at  high  elevations  at  Charleston,  showed 
about  equal  endurance. 

By  placing  the  tninnions  at  the  re-inforce  the  mortars  can  be 
brought  to  the  horizontal  position  with  comparative  faciHty,  and  hence 
used  as  howitzers  for  horizontal  tiring.  This  property  so  impressed  the 
Secretary  of  the  Northern  States'  Navy,  that  a  squadi'on  of  mortar-boats 
was  sent  to  the  Mississippi,  but  the  mortars  were  imhandy,  and  the 
damage  produced  was  so  tiifling,  from  the  inaccuracy  of  their  fire, 
that  tney  were  soon  landed. 

The  Confederate  Gum. — The  South,  although  unaccustomed  to  the 
founding  and  manufacture  of  iron,  soon  started  a  foundiy  for  ordnance, 
and  have  since  continued  to  turn  out  cast-iron  guns  m  considerable 
numbers.  The  size  of  bore  most  in  favour  for  their  defences  is  10 
inches,  and  it  was  round  steel  shot  from  those  10-inch  smooth  bore  guns 
which  did  them  such  good  service  at  Charleston.  Large  numbers  of 
their  steel  shot  are  said  to  have  been  made  in  this  country,  and  were, 
I  imagine,  sent  out  as  cheeses^  during  the  time  of  the  supposed 
famine.  It  was,  I  imagine,  through  pure  philanthropy  and  nothing 
else,  that  the  sides  of  the  Northern  Moni|r)rs  were  pierced. 

Th(»  Soutli<*rnei-s  have  also  their  pet  rifled  gun,  which,  like  the 
Parrott,  is  of  ciist-iron,  strengthened  with  a  band  over  the  breech, 
it  is  called  after  Captain  Bro<)ke  (see  Fig.  11),  but  they  found  from 
the  capture  of  their  vaunted  '*Atalanta,"  intended  to  destroy  the 
X(Ml;hern  gun-boats  in  detail  by  tiring  at  long  range,  that  they  were 
egregiously  deceived  in  the  jwwer  of  their  rifle,  and  that  their 
Hm(M)th  bore  was  their  best  gun.  The  rude  means  of  dispelling 
then*  confidence  was  a  420  lb.  shot  from  the  "  Weehaken's"  Rodman 
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giui,  which  shook  every  timber  of  the  "  Atalanta,"  killing'  and  woundinjc 
about  20  men,  and  paralysing  the  remainder  of  her  crew.  The  shock 
must  have  been  terrific,  and  from  a  computation  made  as  to  it* 
velocity,  it  has  been  estimated  that  the  force  of  the  blow  was  about 
equal  to  that  delivered  on  th(^  "  Warrior"  target  by  the  282  lb.  shot 
from  the  Horsfall  gun  (Fig.  12),  which,  when  fired  from  a  distance 
of  800  yards,  struck  with  a  velocity  of  1,282  feet  per  second. 

The  Southerners  have  received  a  considerable  number  of  field  gaitf 
from  Europe,  and  some  strengthened  cast-iron  guns  of  large  bon.'; 
and  I  believe  shot  of  form  like  Fig.  13  were  fired  at  Charleston.  It  i* 
said  that  they  have  had  some  built-up  steel  guns  sent  them  lately.  Fijr* 
14  (Plate  XXXIV)  represents  the  pattern  of  two  or  three  gims  whi<ji 
were  some  time  since  made  at  Low  Moor,  of  the  65  cwt.  8-iiich 
pattern,  but  only  bored  to  7^  inches,  which  were  then  strengthene*! 
by  steel  hoops ;  but  very  few  of  us  have  now  any  faith  in  cast-iron 
as  a  fit  material  for  rifled  guns.  Fig.  15  shows  the  wrought-iron  gmi 
made  for  the  Northerners  in  1845  by  the  Mersey  Company,  to  replace 
the  gun  which  caused  such  serious  loss  of  life  by  bursting  on  board 
the  United  States'  frigate,  "  Princeton."  It  was  proved  in  England 
with  the  following  charges,  which  are  very  heavy  for  a  gun  veighiog 
only  7  tons  : — 

1st  charge  of  powder,  SOlbs.,  with  a  wad  and  shot  weighing— 
2nd  to  4th,  8  chargee  of  powder,  each  of  44lb8.,  with  double  wad  and  shot* 
5th  to  30th,  26  charges  of  powder,  eacli  of  301  bs*,  with  wad  and  shot. 

Total,  30  charges. 

ft.  in. 

Length  from  breech  ring  to  muzzle      ..         •«  14  0| 

Do.    from  breech  to  muzzle  . .          , .          . .  13  0 

Do.    ofboro 12  0 

Thickness  of  metal  at  breech     . .          , .          . .  0  7f 

Do.        do.      ut  muzzle    . .         . .         . ,  0  3^ 

Diameter  of  bore            . .          . .          . .          . .  0  12 

TTie  Pnisstan  sf/fitem,  from  which  our  own  losul-co.iting  and  hreoch- 
loading  is  a  delicate  oEF-shoot,  consists  of  a  rifling  similar  to  the 
Parrott  and  Manton,  with  the  (exception  that  the  grooves  instead  of 
bein^  equal  in  width  throughout,  narrow  towards  the  muzzle,  whicli 
I  omitte<l  to  mention  in  my  former  lecture.  The  object  of  this  is  to 
keep  Sipieozing  th(i  lead  to^c^tlier,  and  thus  hold  the  shot  up,  so  that 
its  long  axis  mjiy  continue  to  coincide  with  the  axis  of  the  piece  during: 
its  passage  through  tln^  bore,  for  as  tlie  shot  moves  onwaixl,  the  lead 
coating  on  its  l)earings  necessarily  becomes  worn  down,  and  hence 
the  projectile  would  drop*to  the  bottom  of  the  bore  did  not  this 
nan'owing  of  the  grooves  towards  the  muzzle  of  the  gun,  by  scpieezin;^: 
the  lead  together  laterally,  have  a  tend<*ncy  to  kec])  up  the  shot.  It 
is  possible  that  this  ingenious  aiTangement,  which  ceiiainly  has  the 
merit  of  not  overstraining  the  gun,  suggested  the  contrivanc(»  of  ihv 
muzzle-ni|)8  for  the  P]nglish  finely-grooved  and  shunt  guns,  as  well  as 
suggested  the  French  plan  (Fig.  1),  the  principle  being  similar  and 
like  that  of  our  own  early  Enfields. 

The  Prussian  projectiles  arc  leaded  so  as  to  show  raised  projections 
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of  lead  (sec  Vol.  V.  page  428),  which  readily  squeeze  down  into  the 
rifling,  and  hence  throw  comparatively  small  strain  upon  the  gun.  The 
Prussian  early  plan  of  breech-loading  was  with  one  wedge,  they  then 
used  two  wedges  (Figs.  16,  17,  and  18),  but  they  have  not  found 
breech-loading  to  be  so  satisfactory  as  they  anticipated,  for  their  guns 
of  the  24-pounder  bore  and  throwing  projectiles  of  56  lbs.  The  Prus- 
sians commenced  the  adoption  of  rifled  guns  by  having  field- 
pieces,  made  by  Kriipp,  of  mild  steel,  and  the  wear  of  these  gims  has 
given  them  no  reason  to  regret  their  choice  of  the  metal.*  Besides 
uiese  weapons  the  Prussians  have  converted  many  of  their  brass 
gone  (remelting  several)  into  rifled  breech-loaders,  on  the  wedge  plan. 
The  24-pounder  guns  of  between*  50  and  60  cwt.,  which  they  were 
casting  and  rifling  when  I  read  my  last  paper,  are  now  out  of  favour, 
and  they  are  replacing  these  and  their  old  cast-iron  rifles  with  steel 
guns.  It  appears  to  have  been  a  shot  from  one  of  the  steel  24-poimder8 
that  lately  (Ed  such  damage  by  piercing  the  upper  deck  of  the  Danish 
cupola  ship  "  Rolfe  Kra^e." 

The  Austriam^  after  numerous  experiments  with  gun-cotton,  and 
almost  perfecting  the  use  of  that  manufactured  imder  the  direction  of 
General  Lenk,  seem  to  be  unwilling  to  incur  further  expense.  They 
have  made  Uttle  progress  since  my  last  notice  of  their  artillery.  The 
rifling  of  their  guns,  used  for  gun-cotton,  is  shown  in  Figs.  19  and  20. 
The  peculiarity  of  this  rifling  is,  that  the  projectile  is  given  stability  to, 
by  tightening  itself  in  a  curve  of  gradually  lessening  radius,  and  that 
the  grooves  prevent  an  extreme  of  wedging  action  at  high  velocities ; 
thev  also  give  facility  of  loading. 

The  position  of  the  Spanish^  Swedish,  Danish,  and  Italian  artillery  is 
much  as  when  I  described  them  in  January,  1862. 

The  Russians  have  been  recently  making  numerous  experiments; 
they  have  copied  the  French  button  plan,  and  in  some  of  their  solid 
steel  guns  have  tried  a  rifling  like  Fig.  21,  and  also  used  a  grooving  like 
that  in  P^ig.  3 ;  they  have  like^vise  experimented  with  the  rounded 
form  of  groove.  A  very  large  number  of  steol  shot  has  been  supplied 
to  them  from  England ;  and  it  is  understood  that  most  of  the  9-inch 
and  11-inch  built-up  steel  guns,  of  from  15  to  224  tons,  now  making 
by  the  Blakeley  Company,  are  for  this  nation.  The  Russians  have, 
however,  given  large  orders  to  Kriipp  for  solid  steel  guns,  and  have 
likewise  manufactured  several  cast  steel  guns  from  their  own  iron, 
which  is  of  excellent  quality,  but  the  large  charges  and  heavy 
elongated  shot  used  have  prevented  the  heavy  solid  steel  guns,  which 
have  been  as  yet  rifled,  from  withstanding  100  consecutive  dis- 
charges.t  This  failure  might,  I  think,  be  easily  cured  altogether, 
but  certainly  be  lessened  by  the  use  of  lighter  shot.  But  there  can  be 
no  doubt  that  the  guns  are  ix)werful,  and  will,  behind  the  thick  slabs 
of  iron  with  which  their  forts  are  to  be  covered,  prove  formidable  to 

•  Tlie  French  Kmi)cror  rejected  Krupp's  steel  from  finding,  after  careful  experi- 
ment, that  gun.s  made  of  it  broke  up  uiore  readily  than  French  broiiie  under  the 
blows  of  the  shot  which  were  fired  at  them.— R.A.E.S. 

f  The  reported  premature  bursting  of  thej»e  guns  is  wiid  to  be  in  part  at  least  duo 
to  the  cliaractor  of  the  shunt  rifling  adopted.— R.A.E.S. 
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any  ships  vcnturiug  to  attack  them,  for  they  can  fire  round  shot  with 
the  heaviest  charges. 

*  Having  thus  briefly  noticed  the  progress  of  ordnance  abroad,  it  is 
time  to  turn  to  what  has  been  doing  at  home,  and  as  since  Septem- 
ber 1861,  trials  have  been  made  ahnost  exclusively  with  that  principle 
of  making  guns  and  rifling  them,  concerning  which  it  was  declared 
by  one  in  authority,  that  the  country  having  adopted  the  system,  was 
bound  to  work  it  out,  my  account  must  necessarily  be  a  resume  of 
Su*  William  Armstrong's  plans  and  inventions. 

I  have,  however,  the  gratification  of  being  able  to  state,  in  respect 
to  some  of  the  mistakes  and  omissions  I  pointed  out,  that  althou<i:1i 
the  fine  grooving  has  not  been  entirely  abandoned,  no  new  llO-pounder 
ginis  are  being  thus  rifled,  and  that  the  Armstrong  12-poundcr  has  been 
reduced  a  f(X)t  in  length,  and  that  by  the  skill  of  Lieutenant  Reeves, 
of  the  artillery,  a  sort  of  Dutch  case  has  been  adapted  to  the  gun,  for 
use  at  close  quarters. 

Instead,  also,  of  the  new  guns  being  made  of  excessive  length,  the 
600-pounder  is  so  short,  that  it  approaches  the  Howitzer,  and  the  50 
Somerset  gims  building  in  the  Arsenal,  are,  as  to  length  and  general 
form,  all  that  could  be  desired  for  6- ton  naval  guns.* 

The  vent-piece  of  the  Armstrong's  is  also  giving  place  to  double 
wedges  (see  Fig.  22),  and  a  vent-hole  in  the  gun,  following  closely  in 
these  changes  their  rrussian  type ;  in  a  word,  breech-loading  having 
been  abandoned  by  Mr.  AVhitworth,  is  flickering  in  its  socket,  before 
being  finally  given  up.  The  reputation  of  the  shmit  system,  wliich 
was  being  introduced  in  1861,  is  also  on  the  wane,  it  having  beeu 
proved  that  the  early  impressions  as  to  the  damage  that  would  be  done 
to  the  muzzle  from  squeezing  the  shot  were  well  founded  ;  the  wholo 
of  the  heavy  gims  nficd  on  this  plan  havhig  cracked  round  or  shown 
flaws  at  the  muzzle,  and  hence  it  is  in  contemplation  to  give  up  the 
shunt  and  gi*ii)H,  and  to  come  to  a  plain  groove,!  with  sharp  corners, 
similar  to  that  advocated  by  Captain  Palliscr  (Fig.  23). 

I  need  not  dwell  longer  upon  the  failure  of  the  shunt  guns,  the 
reasons  for  which  were  so  clearly  j)ointed  out  by  Captain  Fishboume ; 
but  as  the  same  tendency  to  fracture  exists  in  the  sharp  cornered  groove 
about  to  be  experimented  with,  as  in  the  shunt  groove,  I  may  call 
attention  to  what  he  says  as  to  the  disadvantages  of  such  a  form, 
from  its  allowing  the  bearing  edges  of  the  projectile  to  strike  the 
drivhig  sides  of  the  gi'ooves  with  a  force  which  must  wear  them,  and 
ultimately  cause  iiipture;  the  grooves  being  also  liable  to  foul 
and  difficult  to  sponge.  To  reduce  the  shock  upon  the  shunt  gun, 
the  P'rench  field-piece  button  has  been  adopted  by  Sir  W.  Armstrong 
but  histead  of  white  metal,  copper,  which  was  at  first  tried  by  the 
French,  has  been  taken,  and   this   has  been  lately  made  very  soft — a 

*  Tlioy  arc*  9  inches  diameter  in  the  bore  ;  the  weight  of  tlieir  cast-iron  sliot  i.«* 
1)5  lbs.  and  shell  (wliich  are  of  \\  inch  thickness)  66  lbs.,  windage  01  inch  ;  the 
full  powder  charge  is  25  lbs. — R.A.E.S. 

+  Tliis  rifling  has  been  since  tried  and  found  to  bo  deficient  in  accuracy,  from 
having  no  principle  of  centring  and  steadying  the  shot  in  its  passage  through  the 
bore  of  the  gun. — R.A.E.S. 
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quality  which  caoses  the  studs  to  have  a  tendency  to  shear,  with 
high  charges,  and  get  out  of  shape  in  carriage.  To  further  lessen 
this  shock,  there  is  a  projection  upon  the  loading  side  of  one  of  the 
grooves,  which  pushes  the  studs  close  to  their  bearing,  when,  to  use 
the  phrase  derived,  I  believe,  from  Sir  W.  Armstrong,  the  shot  becomes 
"  lodced,"  and  a  very  tight  fit  it  is  (Fig.  24). 

The  Armstrong  and  Whitworth  CompttiHon. — It  was  arranged  that 
this  trial  should  be  entirely  at  the  public  expense,  and  after  various  pre- 
liminary experiments.  Sir  William  brought  into  the  field  three  multi- 
groove  breech-loading  12-pounder8,  firing  lead-coated  shot,  and  three 
muzzle-loading  12-pounders  of  the  shunt  pattern,  rifled  with  three 
grooves  and  firing  shot  with  copper  buttons,  the  former  being  sup- 
posed to  represent  the  service  system,  and  the  latter  that  system  with 
wliich  it  seems  to  have  been  proposed  to  replace  it.  The  Elswick 
Company  also  sent  three  breech-loading  TO-pounders,  with  double 
wedges  substituted  for  the  usual  service  vcnt-pioco  and  firing  lead- 
coated  shot,  and  three  muzzle-loading  70-pounder8,  firing  projectiles 
with  copper  studs.  The  weight  of  these  latter  guns  is  al^ut  77  cwt., 
and  the  breech-loadere,  though  lighter,  are  heavier  than  the  three 
hundred  70-pounder8*  (Fig.  25,  Plate  XXXV)  made  for  the  service. 
The  projectiles  also  are  dififerent  from  the  service  pattern,  and  so  are 
the  shells  used  with  the  breech-loading  12-pounder8. 

All  these  70-pounder8  have  steel  tubes,  and  the  12-pounderB  a  solid 
steel  barrel,  the  rear  of  the  breech-loading  12-pounder8  is  also  larger 
to  enable  a  thicker  vent-piece,  and  a  larger  screw  to  be  used,  which 
has  more  threads,  for  the  purpose  of  holding  the  vent-piece  mor(» 
firmly  than  is  the  case  in  the  service  gun.  These  guns  comprise 
therefore  Sir  William's  latest  improvements,  but  do  not  repnjsent  any 
guns  in  the  service. 

Mr.  Whitworth  brings  to  the  contest  three  12-pounder8  and  three 
70-pounders,  such  as  he  proposes  for  the  service.  He  has  rounded  out 
the  angles  of  his  rifling,  and  the  shot,  which  are  entirely  of  iron,  are 
also  rounded  at  the  comers,  a  modification  which  appears  to  have  im- 
proved the  facility  of  loadui^,  and  to  have  lessened  tne  wear  upon  the 
driving  side  of  the  rifling  of  the  gun.  Mr.  Whitworth's  competitive 
70-pounder8  are  about  78  cwt.,  which  is  a  trifle  more  than  the  weight 
of  Sir  WilUam's  competitive  70-pounders. 

The  contest  commenced  with  one  12-pounder  of  each  pattern — the 
other  12-pounders  being  kept  in  reserve.  The  weight  of  these  field 
pieces  is : — 

Armstrong  breech-loader 8  cwt.  1  qr.  16  lbs. 

„          shunt  muzzle-loader. ...     8  cwt.  Sqrs.  27  lbs. 
Whitworth  muzzle-loader    10  cwt. 

The  last  gun  had  a  vent  aperture  in  the  rear,  through  which  it  was 
intended  to  fire  the  charge,  but  there  being  some  objection  to  the  plan, 
Mr.  Whitworth  cleverly  closed  it  with  a  plug,  and  uses  a  new  vent- 
hole  on  the  top,  which  ignites  the  })owaer  charge  at  the  centre  of 
the  cartridge. 

•  Since  called  64-poundcTi.— R.A.E.8. 


454  PROGRESS   OF  ORDNANCE  ABROAD 

lu  diameter  the  bore  of  Mr.  Wliitworth's  gun  is  fimallor,  and  lionci) 
his  projectiles  have  to  be  longer  than  those  of  Sir  William's  shunt  gun, 
and  their  length,  in  order  to  obtain  the  requisite  weight,  has  to  be 
further  increased  owing  to  the  shots  being  tapered  at  the  rear.  The 
weight  of  Mr.  Whitworth's  12-pounder  shot  is  11  lbs.  9oz.,  and  that  of 
the  shunt  shot  11^  lbs.  (Fig.  26).  In  order  to  contain  the  same 
quantity  of  powder  (11  oz.),  the  AVhitworth  shell  has  to  be  lengthened 
to  four  diameters,  which  is  rather  beyond  what  even  the  sharp  rifle 
twist  of  Mr.  Whitworth's  guns  can  give  stability  to  over  800  yards ; 
hence  there  is  a  shght  loss  of  accuracy  in  firing  shells  from  his 
gun  as  compared  with  those  of  the  shunt,  the  shells  for  which  are 
under  three  diameters  in  length  (Fig.  27)t  and  have  a  third  button  in 
the  centre  which  seems  to  give  them  greater  accurapy  than  the  shunt 
shot  which  have  only  two. 

In  firing  shrapnel  or  segment,  the  one  invented  by  Cotenel  Boxer, 
and  the  other  by  Mr.  Holland,  which  may  be  considered  as  the  normal 
projectiles  for  the  guns,  the  Whitworth  had  a  slight  superiority  in 
range  and  accuracy.  The  initial  velocity  given  by  the  guns  was  nearly 
equal,  being  about  1,350  feet  per  secona,  with  projectiles  brought  to 
the  same  weight;  the  advantage  was,  however,  on  the  side  of  the 
shunt,  but  the  retardation  of  its  shot  being  greater,  the  velocities  were 
equal  at  400  yards,  wad  then  the  Whitworth  took  the  lead.  At  IC  of 
elevation  Whitworth's  range  was  about  4,100  yards  with  shot,  and  the 
shunt  about  400  yards  less,  indicating  the  flatter  trajectory  given  by 
the  Whitworth  field-piece.  On  the  conmiencement  of  the  trial  a  wet 
sponge  was  used  for  the  shunt,  subsequently  a  dry  one,  but  from  not 
using  a  lubricating  wad,  the  gun  had  to  be  well  rubbed  inside  with  the 
sponge.  Still  it  was  not  loaded  with  the  same  facility  as  Mr.  Whit- 
worth's, for  it  required  a  tap  with  the  rammer  to  send  the  shot  home. 
In  the  quick  firing  of  200  rounds.  Boxer's  lubricator,  made  for  the 
WHiitworth  gun,  was  also  used  for  Sir  William  Armstrong's  shunt,  but 
the  time  occupied  was  longer,  and  the  firing  was  not  considered  so 
accurate  by  outsiders. 

Tlie  guns  have  now  fired  considerably  over  1,000  romids,  and  are  all 
showing  signs  of  wear ;  the  lands  of  the  shunt  rifling  being  worn 
on  the  upper  side  of  the  bore,  just  where  the  shot  Ues,  from  the  nish 
of  gas  past  it,  and  the  rival  gun  being  very  shghtly  rubbed  by  its 
own  iron  projectile  ;  a  tritihig  liaw  or  iissure  also  showed  itself  Ixihind 
the  vent  after  the  200  rounds  of  (juick  firing,  but  does  not  appear  to 
have  much  increased  since.  It  has  been  thought  that  the  heating 
of  the  gun  and  the  conse(in(»nt  intensity  of  the  action  of  the  gases  from 
tlic  [)owder  being  ignited  at  tiie  ci'ntre  of  the  charge,  may  have 
affected  the  carbon  in  the  steel,  and  hence  produced  tliis  flaw  behind  the 
vent.  The  damage  to  tlie  shimt,  in  all  probability,  had  its  origin  in 
the  want  of  lubrication,  which  in  Whitworth's  gun  left  a  coating  which 
formed  a  )m)tection  against  the  heavy  powder  gases  that  rushed  along 
the  bore  past  the  shot,  and  a  rub  once  being  established,  the  damage 
would  go  on  increasing. 

The  advantage  of  the  Whitworth  system  consists  in  the  projectile 
l)oing  indestructible  and  capable  of  being  re-fired.     The  wear  u]x.)u 
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the  steel  bore  from  the  iron  shot  is  very  trifling,  and,  probably,  little  if 
at  all  greater  than  the  wear  upon  the  shunt  rifling  by  the  copper  studs, 
which  arc  somewhat  liable  to  injury.  The  shunt-gun  has,  however, 
the  advantage  of  a  round  bore,  and  hence  is  better  able  to  Are  any 
other  description  of  projectile  than  its  own  special  shot. 

I  have  not  hitherto  spoken  of  the  breech-loader's  performance,  for 
the  gun  is  so  far  below  the  standard  of  the  other  two,  that  even  somo 
who  were  the  strongest  supporters  of  the  system  now  say,  "  Let  tis,  at 
all  events,  have  a  muzzle-loader.'*  And  in  truth  they  have  good  reason 
to  say  so ;  for  whenever  40  or  50  rounds  are  fired  consecutively,  even 
with  moderate  quickness,  the  men  in'  rear  of  the  gun  have  their 
faces  and  clothes  blackened  by  the  mild  escape  of  gas.  It  is  useless 
indeed  further  to  conceal  the  fact,  that  the  soldiers  dislike  the 
gun  as  much  as  the  sailors,  and  become  so  nervous  in  firing  rapidly, 
that  during  the  200  rounds  which  werq  fired  quickly  about  a  fortnight 
since  from  the  gun,  the  vent-piece  was  put  in  the  wrong  way,  which 
was  seen  by  a  bystander,  and  once  the  breech-screw  was  not  screwed 
up,  which  was  also  seen  in  time  to  prevent  accident,  by  a  looker  on. 
The  diflficulty  of  working  the  breech-screw  when  fouled  by  the 
powder  gases,  and  the  water  which  has  to  be  poured  over  the  breech, 
to  stop  the  heating  and  expansion  of  the  gun's  delicately  adjusted 

rrts  and  allow  them  to  work,  have  been  already  publicly  noticed, 
need  therefore  scarcely  add  that  the  inferiority  of  this  later  im- 
proved breech-loader  to  the  Whitworth  as  well  as  to  the  shunt, 
sufficiently  justifies  what  has  been  said  against  breech-loading  guns,  and 
Mr.  Whitworth's  complaints  of  the  hasty  condemnation  of  bis  weapon. 

The  70-pounders  have  not  yet  been  tried,  but  I  have  no  hesitation 
in  saying  that,  Mr.  Whitworth's  projectiles  having  greater  stability 
communicated  by  the  sharper  twist  of  his  rifling  will  have  greater 
penetration  than  the  Armsti'ong  shot,  especially  at  distant  ranges. 

The  breech-loader  will  of  course  be  the  worst ;  it  is,  in  fact,  10  or 
12  cwt.  lighter  than  the  other  gims. 

The  steel  shells  of  Sir  W.  Armstrong,  which  have  been  provided 
with  thin  iron  caps,  will  not,  I  think,  produce  any  very  great  effect, 
for  the  cap  which  is  screwed  on  iu  front  of  these  shells  will  serve  as  a 
buffer  to  break  the  blow — just  as  happens  with  his  present  hollo w- 
headed  shot— ^  form  which  nas  the  disadvantage  of  largely  increasing 
the  deflection  or  drift,  and  of  destroying  the  evenness  of  ricochet ; 
serious  drawbacks  to  naval  use. 

Captain  Falliser^s  Strengthened  Cast-iron  Gunji. — Captain  Palliser  was 
furnished  with  two  68-pounders  and  one  10-iiich  gun.*  The  first  68- 
])Ounder  was  bored  out  and  provided  with  a  single  wrought-iron  tube 
of  about  2  inches  in  thickness — so  as  to  leave  the  finished  bore  9 
instead  of  8  inches  in  diameter.     Mter  enduring  100  rounds  with 

•  Captain  Palliscr's  guiw  wore  purposely  paued  to  destaructioii, — in  the  usnal 
manner, — to  test  their  strength.  One  of  Messrs.  Walker's  SS-poundors  liad  pre- 
riously  withstood  76  discharges,  which  is  the  hirgest  number  of  rounds  sustained 
(with  a  single  charge  of  powder,  and  iron  cylinders  increased  by  the  weight  of  one 
shot  after  ercry  10  roundi)  by  any  cast-iron  English  gun  before  being  destroyed.— 
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16  lbs.  of  powder,  and  inci'easing  cylinders,  the  gun  subsequently 
burst  at  the  7th  round  with  double  charges  of  powder  and  a  cylinder 
weighing  200  lbs. 

The  10-inch  gun  had  two  tubes,  and  was  finished  with  a  bore  of  6^ 
inches  diameter.  This  gun  biu'st  at  the  Slst  round  with  a  powder 
charge  of  16  lbs.,  and  a  cylinder  weighing  612  lbs.  The  third  giin 
had  a  steel  tube  placed  inside  one  of  wrought  iron,  but  the  steel 
quickly  split. 

The  Blakdy  Guns.  —Captain  Blakely  was  the  first  to  strengthen  cast- 
iron  guns,  and,  as  Captain  Palliser  states,  to  point  out  the  principle  of 
equalizing  the  strains  on  concentric  tubes.  In  1861^  two  T^-ton  guns 
and  one  steel  gun  were  iifled  by  me  for  him,  and  he  adopted  my  prin- 
ciple of  centring  for  iron  shot.  Captain  Blakely  also  took  the  same  form 
of  gfrooving  for  ^ns  firing  lead-coated  shot,  and  havmg,  after  careful 
trial,  ascertained  the  greater  accuracy  obtained  from  it,  he  has  since 
rifled  all  his  guns  in  a  similar  manner.*  Captain  Blakely  has  latterly 
taken  Messrs.  Vavasseur's  gim  premises,  and  very  much  extended 
the  works,  which  are  now  employed  in  turning  out  large  built-up 
steel-guns.  These  have  the  peculiarity  of  being  finished  with  massive 
cast-iron  trunnions ;  f  and  I  have  only  to  mention  that  the  system 
used  by  Captain  Blakely  is,  to  fire  the  round  ball,  and  all  the  other 
smooth-bore  ammunition,  so  strongly  urged  by  Captain  Fishboume 
as  essential  for  naval  guns. 

Having  already  explained  to  you  the  direction  which  the  alterations 
in  the  French,  the  Whitworth,  and  the  Armstrong  guns  have  now 
taken,  let  me  specially  direct  your  attention  to  the  groove  I  have  so 
often  and  so  warmly  advocated  in  this  room.  You  wUl  notice  that  the 
French  commenced  with  a  gaining  twist,  that  Sir  W.  Armstrong  com- 
menced with  an  angular  groove,  which  could  not  fire  either  the  round 
ball  or  any  of  the  serxice  ammunition,  and  Mr.  Whitworth  with  an 
angular  bore  and  sharp  edges  to  his  shot.  The  French  some  time  since, 
adopted  a  groove  similar  to  mine  for  centring  the  shot ;  they  have 
now,  it  is  reported,  given  up  the  gaining  twist  for  the  even  twist 
advocated  by  me.  The  Select  Committee,  who  have  all  these  different 
systems  before  them,  and  ought,  if  any  body  does,  to  see  the  way  in 
which  things  are  tending,  are  using  a  groove  recommended  by  Captain 
Palliser,  because,  as  he  believes,  the  particular  angle  he  selects  will 
centre  the  shot  in  the  same  manner  as  by  my  form  of  grooving 
which  the  committee  have  taken  for  the  gun  they  intend  to  tire 
the  leaded-projectiles  of  Mr.  Britten  and  Mr.  Jeffrey  from. 

I  wish  now  to  say  a  few  words  on  the  Annstrong  600-pounder. 

This  gun,  with  a  charge  of  70  lbs.  of  powder,  has  been  found  at  200 
yards'  distance  to  just  penetnite  the  "  Warrior"  backing,  covered  by 
a  6^-inch  plate;  and  the  striking  velocity  of  its  steel  bolt  of  612  lbs. 

•  In  the  rounded  form  of  grooving  the  iron  is  not,  as  it  were,  "  nicked,"  and  has 
no  such  tendency  to  break  as  in  tlie  case  of  sharp-eomered  lifliiig,  whifh  gives  a 
line  for  fracture.  What  Captain  Blakely  says  of  the  rounded  grooves  fouling  lc*s 
and  being  much  more  easily  sponged,  should  not,  I  think,  for  the  safety  of  the  anus 
of  the  men  loading  the  gun,  as  well  as  for  that  of  the  toes  and  bodies  of  those  standing 
behind  it,  be  overlooked. — R.A.E.S. 

t  Since  changed  to  wrought  iron. — R.A.E.S. 
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waH  rather  over  1,100  ft.  per  Becoud.  With  90  lbs.  of  powder  the 
HaiTie  ^n  gave  a  steel  round  ball  of  340  lbs.  weight,  a  velocity  on 
striking  of  over  1,G00  ft.,  the  ball  hitting  near  the  centre  of  the  swall 
piece  of  11 -inch  plate  fired  at,  indenting  it  4^  inches,  and  owing  to  its 
being  unsnppoiled  ui  the  centre,  splitting  it  in  halves.  This  blow 
was  undeniably  by  far  the  hardest  yet  struck  at  Shoeburyhess, 
and  was  effected  with  much  less  stram  upon  the  gun  than  in  the  case  of 
firing  the  heavier  elongated  shot — ^which  were  far  more  difficult  to  raise 
for  loading  and  required  a  very  much. greater  force  to  send  home  in  the 
gun.  That  the  strain  uix)n  the  breech  m  filing  the  elongated  shot 
was  much  more,  may  be  safely  inferred,  because  the  weight  of  the  shot 
to  be  moved  was  far  gi'eater,  and  hence  the  i)resBure  of  the  gas  must 
be  also  nuich  greater.  A  familiar  illusti*ation  of  this  is  afforded  by 
loaduig  the  safety-valve  of  a  boiler  with  a  heavier  weight,  and  then 
the  steam  reciuires  to  be  of  greater  i)re8sure,  before  the  valve  can  be 
lifted ;  just  so  in  the  gun ;  and  there  is  this  further  difference,  that 
the  elongated  projectile  has  to  be  fairly  pushed  out,  unthreading  itself 
from  the  rifling,  whereas  the  round  ball  rolls  over  on  the  first  pressm-o 
of  the  elastic  fluid,  and  at  once  relieves  the  gun.  In  cast-iron  guns 
it  has  been  found  that  after  rifling  they  cannot  use  half  their  old 
charge  with  tlie  same  safety  to  the  gun,  as  when  fired  with  their  full 
charge  as  smooth  bores. 

It  is  now  time  to  briefly  notice  the  different  plans  tried  in  this 
country  to  give  rotation  without  rifling  the  gun. 

Hogge's  shot,  which  were  amongst  the  earliest,  were  scored  in 
front,  and  although  some  of  them  went  tolerably  straight,  the  greater 

rrt  had  little  stability  of  flight,  and  of  necessity,  a  short  range, 
need  not  describe  them  more  particularly  than  to  say  that  from 
Hogge's  early  efforts  to  Sir  William  iVrmstrong's  late  ones,  to  obtaui 
rotation  either  by  scoring  the  shot  in  front  so  as  to  be  turned  round 
by  the  air,  or  to  be  acted  upon  in  rear  by  the  powder,  cdl  attempts  to 
fire  with  accuracy  elongated  shot  out  of  unrifled  guns  have  utterly 
failed. 

The  disc  gun  of  Mr.  Thomas  Woolcombe^  of  Plymouth,  is  a  ver}'  in- 
genious mvention.  The  shot  for  this  gun  (tig.  29)  are,  as  the  name  of 
the  gmi  imphes,  **  discs,"  and  are  made  so  as  to  have  their  centre  of 
gravity  not  in  the  centre  of  the  figure.  In  loading,  the  heaviest  jwrt 
of  the  disc  is  placed  on  the  upper  side  of  the  bore  of  the  gun,  and  is 
pushed  home  in  this  i>osition  by  a  special  rammer.  On  being  fired  it 
gives  a  very  fiat  trajectory  up  to  the  first  graze;  but  hitherto  the 
accumcy  obtained  has  been  less  than  that  from  the  ordinary  rifled  gun, 
and  the  shape  of  the  projectile  militates  against  its  powder  caivticity ; 
the  iwnet rating  power  of  the  disc  is  however  very  great. 
The  Mackay  Gun, 

Length,  extreme 11  feet    9    inches 

Length  of  bore   10     „       1^      „ 

Thickness  through  breech 2     ,,     11         „ 

,,  „        muzzle     1     „      2i      „ 

Diameter  of  bore 0    „     8*12     „ 

Number  of  grooves 12 

VOL.  vin.  2  li 
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Weight  of  some  steel  projectiles . .  153  lbs length  12  inches 

and  of  others 167    „    • . . .       99       13      9, 

Charge  of  powder    30    „ 

The  gun  weighs  9  tons,  and  was  forged  hollow  by  the  Mersey  Com- 
pany, and  afterwards  hooped  from  breech  to  trunnions. 

Initial  velocity  given  by  20  lbs.  of  powder  )  ,  ^^q  f^^^ 

and  projectUe  of  100  lbs.  r^^^^^^ 
„  by  80    lbs.    of   powder  K^^ 

and  projedale  of  112  lbs.  j  ^^"    »» 

The  Mackay  gun  with  an  elevation  of  12^,  a  powder  charge  of  25lb6., 
and  a  cast-iron  shot  weighing  129  lbs.,  gave  a  range  of  3,735  yards. 
This  cast-iron  shot  was  square  at  the  base  (see  ^g.  N);  The  steel 
shot  fired  through  the  Minotaur  target  were  cupped  in  ttie  rear  (see 
Fig.  M). 

Liverpool  is  the  place  where  these  experiments  have  been  carried  on, 
and  where  the  gun  was  forged  by  Mr.  Clay,  who  formerly  constructed 
the  celebrated  Horsfall  gun,  presented  to  the  nation  (Fig.  12),  and  also 
made  the  gun  (Fig.  15)  whicn  took  the  place  of  the  piece  of  ordnance 
which  80  disastrously  burst  on  board  the  American  "  Princeton.**  The 
charges  which  this  gun  withstood,  viz.,  44  lbs.  of  powder,  are  veiy 
great  for  a  gun  so  light,  especially  considering  that  this  was  the  first 
attempt  at  large  ordnance  made  by  the  Mersey  Company,  and  was  the 
only  powerful  wrought  iron  gun  made  till  many  years  afterwards.  It 
cannot  but  be  a  cause  of  reg^t  that  there  has  been  so  little  induce- 
ment given  to  them  to  continue  the  gun  manufacture.* 

Having  thus  briefly  touched  upon  the  various  systems  of  rifling  and 
the  descriptions  of  guns  made  in  foreign  countries  and  at  home,  I  may 
show  how  far  the  changes  made,  agree  with  what  has  been  stated  in 
this  Institution,  from  which  it  may  be  fairly  infen-ed  that  the  ventilatiou 
of  these  questions  is  of  gi-eat  national  advantiige ;  and  that,  had  this 
ventilation  been  earlier  and  more  thoroughly  made,  a  lar^e  portion  of 
the  money  expended  upon  weapons,  which  are  of  small  power  and 
comparatively  little  value,  would  have  probably  been  employed  in  de- 
veloping the  steel  manufacture  of  tliis  country,  admitted  by  Sir  W. 
Armstrong  to  be  still  far  behind  that  of  the  great  Prussian  firm, 
represented  by  Krupp. 

I  may  remark  that  other  coimtries  have  utilized  the  material 
already  in  hand,  and  expended  very  little  upon  new  guns ;  but  that 
England  at  once  embarked  in  an  entirely  new  manufacture,  viz.,  that 
of  Armstrong  guns,  and  that  it  was  pointed  out  in  the  beginning  of 
1861,  at  the  very  outset  of  this  manufacture,  that  neither  the  system 
of  construction,  the  rifling  of  the  gun,  nor  its  lead-coated  projectiles, 
any  more  than  the  numerous  tools  pertaining  .to  the  weapon,  were 
adapted  for  actual  service.  Later  hi  1861  the  "leading"  of  the  guns, 
and  the  delicacy  of  their  whole  mechanism  began  to  attract  attention ; 

*  The  Honfall  gun  was  fired  at  Shoeburyness  with  74*46  lbs*  of  powder  and  a 
ca»t  iron  ball  weighing  279  lbs.,  which  got  an  initial  yelodtTof  1620  feet  per  lecoodi 
and  gained  the  first  rictory  oyer  the  Warrior  target*— B.AIEL£I. 
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and  the  Bhiint  rifling  and  muzzle-loading  were  put  forward,  and  on  a 
war  panic,  an  enormous  number  of  cast-iron  Bnunt-rifled  guns  were 
ordered  for  the  navy ;  happUy  some  of  these  were  burst  on  the  prac- 
tising-grounds  at  Shoeburyness,  instead  of  between  the  decks  of  our 
ships;  and  the  war  rumour  having  died  away,  the  order  was  re- 
scinded. After  this  the  Armstrong  guns  were  alone  proceeded  with^ 
and  their  first  generally  known  failure  was  in  the  cupola  erected  on 
board  the  ^^  Trusty ;  **  but  on  the  first  trial  of  the  larger  guns  in  actual 
warfare,  happily  not  with  foes  "  yard-arm  and  var<tann,"  but  where 
the  ships  could  move  as  they  liked,  the  breech-loaders  entirely  failed, 
as  shown  in  the  report  from  Kagosima. 

A  letter  which  appeared  in  the  "Army  and  Navy  Gazette"  of 
April  doth  last,  signed  by  Sir  W.  Armstrong,  inferred  that  the 
Admiralty  were  to  blame  for  this  failure  through  having  allowed  the 
old  pattern  vent-pieces  to  be  used,  but  it  did  not  state  that  the  vent 
aperture  in  the  iO-pounders  was  too  small  to  admit  of  the  new  vent- 
pieces  being  used,  and  that  there  are  nearly  300  similar  guns  out  on 
service.  Besides,  as  the  gun  is  constantly  undergoing  chancy  how  is 
it  possible  to  keep  the  vessels  on  foreign  stations  supplied  with  the 
latest  improvements. 

The  construction  of  the  guns  has  been  very  much  simplified,  and  in 
several  rcHpects  improved  siaco  the  Arsenal  manufacture  was  left  to  its 
proper  development,  for  its  chiefs  have  sought  the  very  best  mode  of 
putting  guns  together,  so  that  even  in  the  limited  competition  in  the 
Government  manufactory  of  guns,  as  well  as  in  the  free  competition  iu 
making  plates,  the  country  has  already  derived  great  benefit.  It  only 
now  remains  to  have  a  ''  fair  field  and  no  favour"  in  rifling  guns,  for 
England  to  be  in  possession  of  what  should  be  the  best  naval  weapon 
in  uie  world.  And  I  sincerely  believe  that,  were  practical  naval  men 
appointed,  a  sufiicieut  sum  would  be  saved  in  the  matter  of  ships' 
annamenti9,  &c.,  to  pay  the  additional  cost  of  a  standing  navy,  and  to 
give  the  officers  that  increase  of  pay  which  they  have  been  so  long 
and  BO  anxiously  looking  for. 

Lastly,  as  to  plated  vesBels,  I  think  that  erroneous  notions  of  con- 
struction are  prevalent,  from  the  builders  not  being  thoroughly 
acquauited  with  the  mode  of  mounting  and  working  naval  guns,  and 
the  effects  produced  by  their  projectiles,  and  that  hence  they  nave  laid 
too  great  stress  upon  the  advantages  of  a  thick  wooden  backing,  with 
a  thick  armour  jnate  in  front  of  it.  Now,  Mr.  Whitworth  has  shown 
us  that  he  can  so  admirably  temper  and  arrange  the  metal  of  his  shells^ 
that  where  he  can  put  a  steel  shot,  he  can  put  a  shell  also ;  and  it 
should  be  remembered  that  the  eftect  of  the  explosion  of  powder  always 
takes  the  Hue  of  least  resistance,  and  hence  on  a  thick  plate  being 
penetrated  by  a  shell,  moving  at  a  high  velocity,  and  being  slightly 
turned  from  its  du*ect  course  so  as  to  close  the  aperture  made,  the 
force  of  the  discharge  will  act  upon  the  weaker  skin  of  the  ship  (that 
is,  upon  the  side  proper  of  the  sliip),  which  will  in  all  probability  be 
blown  inwards,  and  the  backing  set  on  fire,  with  a  draught  through 
the  hole  thus  made,  to  keep  up  the  flame.  The  plate  also,  in  propor- 
tion to  its  thickness,  will  receive  and  transmit  a  greater  shock  to  the 
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whole  structure  of  the  vessel,  whicli,  under  a  continuance  of  the  blows 
of  heavy  shot,  would  be  shaken  to  an  extent  endangering  her  safety. 
The  plates,  however,  would  ceitainly  be  so  much  damaged  as  to 
require  removal,  and  the  sides  supporting  them  would,  peihape,  be  iu 
nearly  as  bad  a  case. 

The  remedy  for  this  is  to  put,  say,  a  6-inch  planking  of  wood  over 
the  armour,  coating  it  underneath  with  Jeffrey's  marine  glue,  and 
caulking  between  the  planks  with  the  same  material. 

The  wood  (compressed  pulp  or  paper  would  be  better)  in  this  position 
would  serve  as  a  buffer,  to  deaden  and  reduce  the  force  of  the  blow : 
and  to  support  the  wood,  so  as  to  prevent  its  opening  and  spreading 
laterally,  instead  of  being  merely  squeezed  before  the  shot,  there 
should  be  longitudinal  stringers  of  thin  iron,  crossed  by  vertical 
stringers,  into  which  the  wood  should  be  firmly  packed. 

An  experiment  was  tiied  at  Shoeburyness  witn  an  inch  plate  of  iron 
placed  in  front  of  wood  bolted  on  over  4^mch  armour,  but  having  no 
iron  stringers  to  support  it :  and  although  the  indentations  in  the  thidk 
inner  plate  were  less  than  half  those  usually  made  upon  iron  plates 
without  this  buffer,  shells  at  last  blew  off  the  front  plate,  and  de- 
stroyed the  wood ;  but  this  was  an  experiment  made  with  the  advan- 
tage of  a  quiet  concentrated  fire  upon  one  spot,  and  therefore  vciy 
different  to  what  would  occur  in  an  action  at  sea. 

But  were  such  an  arrangement  as  that  proposed  carried  out,  the  sides 
of  vessels  of  the  *'  Minotaur"  class  would  be  impregnable  to  foreign 
artillerv,  and  though  some  of  the  wood  would  be  doubtless  Imocked 
off,  stiU  it  is  not  probable  that  two  shots  would  strike  on  the  same 
spot. 

As  to  protection  from  vertical  or  plunging  fire,  the  vessels  of  the 
**  Minotaur*'  class  are  sufficiently  large  to  admit  of  an  additional  inch 
of  thickness  of  iron  upon  their  decks,  for  wliich  the  necessity  was  seen 
in  the  case  of  the  "  Keokuck,"  at  Charleston,  smik  by  one  shot,  Tyhich 
went  through  her  deck  and  bottom ;  and  more  lately  in  the  case  of  the 
Danisli  cupola  ship  so  materially  uijured. 

What,  tiien,  would  bo  the  position  of  an  iron-clad,  with  a  large  shell 
striking  upon  her  deck?  The  shell  would  go  down  through  the  vessers 
bottom,  and  she  would  visit  Davy  Jones's  locker,  sinking,  uke  the  target 
ship  at  Portsmouth,  which  went  down  from  a  single  68  lb.  shot  hitting 
the  underside  of  the  armour  plate,  and  being  deflected  downwards 
through  her  bottom. 

We  have  already  in  our  armom'-clads  a  noble  class  of  ships,  witk 
ports  much  higher  out  of  water  than  the  French  ships,  and  sailors 
who  I  think  it  will  be  admitted  are  second  to  none.  It  only  remains, 
therefore,  to  have  the  best  guns,  and  the  best  means  of  working 
them,  together  with  what  is  still  more  important,  a  thorough  knowledge 
of  their  power,  and  of  the  tactics  necessary  for  fighting  oiu:  iron-clad 
na^'y. 

I  have  already  shown  that  excellent  weapons  are  now  being  turned 
out  from  the  Woolwich  Arsenal,  and  that  the  shot,  shell,  and  fuzes 
ma<lc  there  arc  very  good,  but  I  cannot  say  that  we  yet  have  that 
desirable  means  for  fighting  our  guns,   or  that  our  knowledge  of 
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tactics  for  "  iron-clads"  is  not  Biisceptiblo  of  improvement.  In  these 
we  want  a  thorough  ventilation,  and  perhaps  a  small  naval  committee, 
to  encourage  improvement,  and  point  out  where  rewards  would  be 
most  fitly  bestowed,  and  I  have  uttle  doubt  that  the  stigma  of  not 
having  even  a  good  nandbook  for  naviJ  warfare  would  be  soon  removed, 
and  with  it  the  danger  of  going  into  action  without  having  carefully 
studied  and  thoroughly  understood  what  has  to  be  done  to  bring  the 
fight  to  a  successful  termination,  and  to  make  it  a  complete  conquest 
with  the  least  loss  of  life  and  damage  to  our  ships  ^points  hitherto 
too  much  overlooked).  Were  this  done,  England,  as  skilful  in  warfare 
as  in  iron  manufactures  and  the  arts  of  peace,  would  still  hold  her  old 
and  undisputed  sway  as  mistress  of  the  seas. 

Commander  DAWgov,  RN. :  I  should  like  to  ask  a  question  with  reference  to  the 
American  guns,  whether  the  monster  guns  spoken  of  so  favourably  have  any  relation 
to  the  ones  tried  against  Oharleston,  of  whicli  we  read  that  they  burst  on  the  average 
at  the  fiftieth  round.  One  is  supposed  to  have  reached  the  seventy-fifth  round.  I 
ihould  like  to  ask  if  the  lecturer  is  convinced  in  his  own  mind  that  he  has  ffood  grounds 
for  the  statement  he  has  put  forth  P  I  do  not  doubt  that  he  himself  is  satisfied 
that  he  is  uttering  statements  which  he  has  received,  but  the  question  is  whether  he 
has  received  them  from  reliable  sources.  Again,  with  le&renoe  to  the  Southern 
States,  I  did  not  hear  him  describe  the  shot  belonging  to  the  Rodman  gun  t  and  as 
I  have  had  the  advantage  of  hearing  a  description  of  the  shot  firom  a  Confederate 
officer,  it  may  be  interesting  to  add  it  to  the  lecture.  The  Confederate  officer 
described  the  process  of  rotation  as  being  given  bv  a  brass  sabot,  which  was  fastened 
to  the  shot  by  a  spindle.  The  space  iM^een  tne  sabot  and  spindle  was  filled  up 
with  grease ;  the  sabot  itself  had  a  sort  of  saw  edge  with  a  corresponding  edge  in 
the  rear  of  the  shot  So  that  on  firing  the  gun,  the  sabot  fitted  into  the  rear  of  the 
•hot,  and  being  forced  out  into  the  grooves,  gave  rotation ;  and  on  the  shot  escaping 
from  the  gun,  the  sabot  fell  off.  The  shot  pursued  its  course  without  any  attach- 
ment but  the  sabot  spindle.  This  I  haa  from  the  Confederate  officer,  and 
I  suppose  it  is  correct  With  reference  to  our  own  guns,  I  think  we  ought  to  take 
with  a  certain  amount  of  caution  what  our  firiena  Captain  Scott  says  about  the 
Armstrong  guns.  We  must  remember  that  Captain  Scott  is  an  inventor ;  he  has 
his  own  particular  hobby,  and  his  own  particular  class  of  guns.  I  should  like  to 
ask  him  with  reference  to  this  particular  groove  that  he  has  put  forth,  with  the 
rounded  edge,  whether  any  guns  have  been  tried  with  that  groove  ?  and  if  so,  what 
has  been  the  efi'ect  as  regards  the  accuracy  and  endurance  of  the  gun  F  I  must  say 
St  is  a  shame  that  in  these  da^s  we  should  have  so  few  large  rifled  guns  in  the  navy. 
I  have  been  struck  with  readmg  of  the  success  of  the  French  in  ca^iron  guns ;  and 
I  understand  that  Mr.  Bashley  Britten  has  succeeded  in  riflinff  cast-iron  guns  with 
•noh  suooess,  that  they  produce  good  accurate  practice  with  rifle  shot ;  and  what  is  still 
more  extraordinary,  that  the  rifling  increases  the  accuracy  of  round  shot  fired  from 
the  same  gun.  I  think  it  is  a  great  point  that  we  sliould  be  able  to  fire  round  shot 
from  whatever  is  to  be  the  future  gun  of  the  navy ;  because  for  almost  all  sea  purposes 
•pherical  shot  has  a  great  advantage  in  the  ricochet  wliich  you  will  never  get  from 
elongated  shot.  Another  point  on  wliich  I  should  like  to  chronicle  my  opinion  is 
with  reference  to  these  monster  guns.  Ai  a  rule,  I  think  that  as  yet,  they  are  mere 
artillery  curiosities.  We  have  not  yet  had  sufficient  experience  of  their  capabilities, 
except  in  bunting,  to  know  that  a  dOO-pounder  or  a  6(X>-poundar  will  ever  make  a 
good  weapon  of  war. 

Captain  Habhisoit,  RA.  :  There  is  one  remark  that  Captain  Scott  made  shortly 
miter  I  came  into  the  room,  with  reference  to  which  I  should  like  to  ask  on  what 
authority  he  obtained  his  infonnation  j  because  I  have  heard  it  distinctly  oontoa- 
dicted.  He  said  the  French  have  guns — ^I  do  not  speak  of  experimental  guns,  which 
I  think  b  very  probable — ^but  that  they  have  guns  which  wul  penetrate  four  and  a 
half  inches  of  armour  pUte  at  1,000  yards.    I  was  distinctly  told  on  veiy  good 
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authority  that  a  French  naval  officer  in  this  countrj  on  being  askod  that  question 
laughed  at  it.  He  said,  "  We  certainly  have  an  experimental  gun  which  has  done 
this  amount  of  penetration :  but  that  we  have  guns  which  will  do  that  amount  of 
work,  is  all  nonsense,  we  liave  not  got  them."  I  was  abo  told  tliat  so  much  faith 
liave  the  French  in  rifled  cast-iron  guns,  tliat  they  are  not  allowed  to  fire  them 
except  when  in  action.  Such  is  the  opinion  they  have  of  their  cast-iron  guns. 
With  reference  to  what  Captain  Scott  has  said  about  the  competitiye  Armstrong 
guns  at  Shoeburyness,  that  they  completely  differ  from  the  breech-loading  serrioe 
gun ;  so  far  as  I  am  informed,  it  seems  to  me  that  in  the  alteration  which  has 
been  made,  it  has  been  a  decided  disadyantagc ;  because  the  competitire  breech- 
loader is  inferior  in  every  particular  to  the  one  in  the  service  now.  On  the 
other  hand,  I  never  understood  that  Sir  William  Armstrong  ever  objected  to 
the  use  of  steel.  Commander  Scott  seems  to  thiuk  that  the  introduction  of  steel 
had  arisen  since  Sir  William  Armstrong  left  the  arsenal.  I  alvrays  understood 
Sir  William  Armstrong  said,  "  Let  us  have  steel  lining  as  soon  as  we  find  ve 
can  rely  on  steel."  Query:  up  to  this  time  has  steel  been  at  all  reliable  for 
ordnance  to  stand  heavy  charges  ?  Take  for  instance  the  Prussian  steel  gun  ;  the 
charge  for  that  gun  is  simply  5  lb.  Has  Commander  Soott  information  of  any  large 
steel  guns — I  do  not  mean  to  say  that  plenty  have  not  been  made— but  can  he  give 
us  any  information  of  the  number  of  rounds  those  guns  have  stood,  and  with  what 
charges  ?  The  whole  questiou  turns  upon  that.  If  he  cannot,  have  we  been  wrong 
in  using  wrought  iron  guns  ?  for  certainly  wo  have  not  seen  yet  that  steel  tubes  have 
been  as  reliable  as  those  of  plain  wrought  iron. 

Rear  Admiral  Halbted  :  With  respect  to  tlio  statement  just  made  by  my  friend 
Captain  Harrison,  I  would  ask  him  to  be  good  enough  to  inform  us  how  it  is,  in 
a  question  which  is  so  absolutely  critical  between  the  principles  of  the  Armstrong 
gun,  and  the  principles  of  the  Whitworth  gun,  representing  the  polygonal  system, 
that  the  Government  have  not  put  into  the  pending  competition  a  single  gun  of 
all  those  for  which  they  have  paid  hard  upon  three  millions  of  money  ?  and  hoir 
it  is,  that  the  gun  with  which  Sir  William  Armstrong  is  now  competing,  is  so 
absolutely  different  from  his  guns  in  the  services,  that  no  pattern  wlmtever  of  such 
guns  has  ever  been  previously  constructed  in  this  country-  ?  The  service  gun 
consists  of  two  distinct  characters,  a  long  gun  and  a  tyhort  gun.  Neither  the  long  gun 
nor  the  short  gun,  i.e.,  neither  the  long  gun  built  upon  the  pal  tern  of  18G0,  nor  the 
short  gun  built  upon  the  pattern  of  1863,  are  represented  at  the  present  moment 
in  that  cont^'st  against  the  Whitworth  polygonal  guji.  Captain  Harrison  himself 
says  that  neither  of  these  patterns  arc  there.  It  certainly  seems  a  very  wonderful 
thing,  when  Sir  William  Arni&trong  is  challenged  for  the  first  time  openly,  or 
rather  when  he  necept^  for  the  first  time  openly  a  challenge  such  as  that  now 
pending  that  then  he  fails  to  put  forth  any  single  sample  of  any  Run  which  the  three 
millions  have  purchased  from  him  for  the  conntry.  I  ho]>e  Captain  Harrison  will 
explain  what  lie  means  by  the  distinct  assertion  that  the  service  guns  arc  better  than 
those  which  arc  now  beuig  put  forth  at  Shoeburyness  by  Sir  William  Armstrong. 

Captain  IlARHisoy  :  I  will  repeat  what  I  said.  I  understood  Commander  Scott 
to  lay  great  stress  uik)ii  the  fact  that  Sir  William  Arm.strong  had  substituted  a 
different  breech-loader  for  our  stM'vice  breech-loader.  My  rt-sinark  was  tlus  :  that  so 
far  as  1  understood,  there  was  no  alteration  in  principle  ;  inasmuch  as  the  breech- 
loader now  iu  competition  at  Shoeburyness  was  a  coil  gun  simply,  witli  a  steel-tube 
inserted. 

Admiral  Halsted  :  Xo. 

Captain  Hakrison  :  This  is  what  I  w^ished  to  say,  that  so  far  as  my  information 
goes,  the  breech-loader  at  Shoeburvness  is  a  coil  gun  with  a  steel  tube  inside ;  that 
if  that  were  the  ca»e,  Sir  William  Armstrong  had  not  departed  from  his  principle, 
because  in  the  very  first  letter  whieh  he  wrote  on  the  subject,  and  which  is  publislieil 
in  the  Report  of  the  Ordnance  Committee  that  .sat  in  the  House  of  Commons,  he 
distinctly  stated,  that  as  soon  as  steel  could  be  obtained  of  a  reliable  nature,  he 
wished  to  use  it  as  a  lining  for  his  gun  ;  that  at  that  time  lie  could  not  rely  upon 
it ;  therefore  he  considered  the  gun  ought  to  be  made  of  hooped  iron.  Tliat  was 
my  first   remark   regarding  what  Captain  Scott  said,  that  if^  it  be  true  that  the 


GOMPABED  WITH  THAT  AT   HOME,  463 

§  resent  competition  gun  is  a  coil  gun  with  a  steel  tube,  I  did  not  consider  it  a 
epaiture  from  the  Armstrong  principle.  Secondly,  that  even  supposing  it  was,  it 
dia  not  appear  to  me  that  Sir  William  Armstrong  had  gained  by  the  cliangc, 
inasmuch  as  the  breech-loader  which  he  at  present  uses  at  Shoeburynes.'*  is  inferior 
to  our  service  breech-loader;  therefore,  that  Sir  William  Armstrong  would  linve 
done  much  better  to  hare  stuck  by  his  old  plan,  and  have  used  tlic  service  gun. 

Admiral  Halbtsd  :  Permit  me  to  say,  that  there  is  nothing  more  than  your  state- 
ment to  shew  that  the  servioe  gun  is  better. 

The  Chaibhan  :  We  are  not  now  discussing  the  Armstrong  gini ;  we  are  dis- 
cussing the  subject  raised  by  the  lecturer,  the  progress  of  ordnance  abroad.  You 
are  msJdng  this  a  personal  question. 

Admiral  Halbted  :  Permit  mo  to  say,  tliat  I  do  not  tliink  you  are  riglit  in 
bringing  me  to  book,  and  saying  that  I  ain  making  this  a  personal  question  ;  I  aiu 
only  answering  the  speaker. 

The  OiiAiRMAN  :  I  do  not  think  you  luive  a  right  to  speak  a  second  time. 

Admiral  Halbted  :  That  is  another  tiling.  You  stated  that  I  had  made  a  remark 
that  was  personal. 

Bear- Admiral  Sir  F.  Nicolbon,  C.B.  :  I  am  afraid  that  our  discussion  is  becoming 
Tery  heated ;  and  I  am  quite  sure  my  friend.  Admiral  Halsted,  would  be  the  last  to 
nuse  anything  like  a  discussion  in  which  any  expression  that  fell  from  liim,  quite 
accidentally,  »iould  be  objected  to.  I  think  it  would  be  a  great  pity  if  in  liis  ardent 
advocacy  of  one  system  of  guns,  he  shoiUd  make  us  deiMtrt  from  the  rule  which  our 
Chairman  has  laid  down. 

Admiral  Halbted  :  I  did  not  make  it  a  personal  question.  Captain  Harrifion 
made  a  statement  which  I  knew  to  be  wr^ng.  He  is  misinformed,  no  doubt.  It  is 
not  a  coil-gun,  and  I  merely  asserted  that  it  is  not  a  coil-gun. 

Mr.  J.  W.  GiBDLBSTONS,  C.E. :  I  should  like  to  ask  Captain  Scott  if  the  screw 
bolt  alluded  to  as  the  iuTcntion  of  Captain  Palliser,  where  the  part  of  the  bolt  on 
which  the  thread  is  cut  is  of  larger  diameter  than  the  other  part,  is  supposed  to  be 
new  in  principle,  or  in  its  application  only  for  securing  armour  plates  on  ships ;  I 
suppose  the  latter,  for  I  myself  once  showed  on  some  drawings,  not  a  bolt  for 
■nnoor  plates,  but  a  screw,  where  the  port  on  which  the  thread  was  cut  was  of  so 
much  hu*gcr  diameter  than  the  other  part  of  the  screw,  by  the  thickness  of  the 
thread ;  which  drawings  I  laid  before  the  Ordnance  Select  Committee  some  two  years 
■tnee. 

With  respect  to  Mr.  Mackay*s  gun,  which  has  been  mentioned  this  cTening,  where 
the  shot  rotates  by  the  action  of  the  gas,  the  projectile  used  being,  I  belicTe,  only 
one  and  a  half  diameters  in  length,  I  would  suggest  that  even  if  the  gas  will  give 
sufficient  rotation  to  such  a  projectile,  which  I  imagine  is  too  short  for  general  use, 
that  it  does  not  follow  that  it  will  give  anything  like  sufficient  rotation  to  a  pro- 
jectile of  two  and  a  half  or  of  three  diameters  in  length ;  the  projectile  having  no 
grooves  of  any  kind  on  it. 

Captain  J.H.  Sblwi'N,  B.N. :  I  am  anxious  to  say  a  word  beforo  this  meeting,  in 
view  of  what  has  been  stated  in  a  leading  journal  witliin  the  last  dav  or  two,  with  respect 
to  the  naval  action  fought  off  Heligoland.  Tliat  leading  journal  took  occasion  to  in- 
culcate, with  the  authority  of  one  whe  holds  the  pen  with  great  ability,  but  who  I  doubt 
has  ever  held  the  trigger  lanyard,  the  system  of  long  balls  as  opposed  to  '*  close 
quarters."  I  do  say  it  is  a  most  dangerous  thing  for  the  naval  supremacy  of  this 
country,  that  the  very  talented  members  of  the  press  should  fancy  themselves  such 
authorities  on  such  a  subject,  as  to  lay  down  such  utterly  false  premises,  and  to 
draw  firom  them  such  still  more  false  conclusions.  It  is  dangerous,  for  this 
reason :  young  officers  aro  now  perhaps  better  read  in  the  dail^  journals  than  they 
are  in  the  history  of  their  profession ;  and  they  are  too  apt,  with  the  great  mass  of 
the  British  pubhc,  to  follow  the  lead  of  a  gentleman,  who  sitting  at  home  at  ease, 
fancies  himself  entitled  to  write  of  all  things,  in  all  places.  It  is  not  many  months 
since,  that  in  this  Institution  a  gallant  Admiral,  whose  age  and  whose  experience 
entitle  him  to  the  utmost  attention,  got  up  and  distinctly  laid  down  as  a 
rule,  what  I  think  most  naval  men  of  ex|)ericnee  will  join  him  in  announcing, 
that  no  naval  action    ever  was  or  ever  will  be  decided  at  long  ranges.    It  is 
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perfectly  fcnip,  that  owing  to  that  trajectory,  which  some  writers  in  the  jonmal 
I  refer  to,  also  despise  as  a  piece  of  profssdoiial  iriang,  long  range  guns  wiD 
occasionally  do  considerable  damage  to  stiips,  when  the  shot  strike  them  on  the 
decks,  but  not  on  the  armoar ;  but  the  gun  which  cannot  pierce  armour  tt 
200  yards,  cannot  be  expected  to  do  so  at  2,000.  If  any  gentleman  oonneeted 
with  the  press  will  be  kind  enough  to  watoh  shot  falling  at  three  milea  <«ff*iMif 
and  tell  me  how  many  of  them  strike  and  where  they  struEe,  then  I  ahall  be  obliged 
to  adopt  his  opinion,  and  condemn  the  tactics  of  the  Austrian  frigate  in  runmnff  in 
between  her  two  antagonists  and  giring  them  as  much  as  she  ooidd,  though  infiist 
case,  as  in  almost  eyery  other,  two  to  one  prored  too  much  for  her.  Though  tfo 
Prussian  gun-boats  took  part  at  long  balls,  yet  we  learn  that  ther  wentmwuj^hopm^ 
they  had  done  the  enemy  a  great  deal  of  damage,  but  utteriy  ignorant  as  to  what 
that  great  deal  was.  If  any  English  officer,  haring  fought  an  aotion  under  such 
circiunstances,  were  to  come  home  to  England,  saying  he  hoped  he  had  done  a  gresk 
deal  of  damage  to  his  enemy ;  he  would  not  be  receired  with  those  cheers  and  aoda- 
mations,  and  those  laurels  which  it  is  the  hope  and  pride  of  eveiy  Sngliah  officer  to 
desorre.  Captain  Dawson  said,  in  the  course  of  his  argument  against  what  Captab 
Scott  had  staged  in  his  lecture,  that  the  guns  which  &ptain  Bcott  advoeatad  man 
advocated  by  him  because  he  was  an  inrentor.  Kow,  I  must  say  that  it  is  not  a  fiur 
tiling  in  any  profession  for  members  of  that  profession  to  get  up  and  say  that  beoaue 
one  of  their  number  has  turned  his  attention  particularly  to  this  or  that  autgeot,  and 
has  arrived  at  a  conclusion  which  day  by  day  is  being  demonstrated  to  be  more  eorreet, 
that  he  is  to  be  regarded  simply  as  an  inventor ;  that  he  is  advocating  his  own 
principles ;  and  that  he  cares  nothing  about  the  pubUc  service.  I  do  bdieve  that 
any  officer  in  that  position  thinks  first  now  he  may  benefit  the  servioe,  and  next  how 
he  may  benefit  himself.  I  am  sorry  to  say  that  in  the  m^rity  of  instaooes  those 
who  do  most  for  the  serrioe  spend  the  most  money  with  the  least  benefit  to  them- 
selves. I  think  it  is  open  to  ike  recollection  of  every  one  here  present  that  those 
guns  such  as  Captain  Scott  advocated,  the  old  oast-iron  guns  rifled  on  a  p^g^iflnitr 
principle,  have  been  tried  with  very  considerable  endurance. 

Captain  Fishboubfi  :  Not  advocated. 

Captain  Sblwtn  :  Captain  Scott  has  advocated  a  partieular  principle  of  rifiisg 
cast-iron  guns. 

Captain  Fishboitbkb  :  Not  cast-iron  guns. 

Captain  Sblwyn:  I  did  not  say  advocates  cast-iron  guns.  I  said  rifled  on 
the  principle  which  Captain  Scott  advocates. 

Captain  Dawbov  :  1  did  not  allude  to  his  principle  of  rifling.  I  did  not  under- 
stanci  him  to  advocate  his  oiit'n  principle  of  rifling  at  all. 

Captain  Selwtn  :  Then  one  of  us  misunderstood  the  question.  I  hope  it  was 
myself ;  because  Captain  Scott  will  be  happy  to  hoar  that  there  is  no  objection  to 
his  rifling.  But  that  system  of  rifling  is  one  which,  to  a  mechanical  mind,  must 
commend  itself,  because  the  whole  force  is  communicated  in  the  direction  of  the  line 
in  which  rotation  is  required.  It  is  at  the  flrst  blush  the  great  exoellence  of  that 
form  of  grooving  which  has  led  to  its  adoption  in  the  Jacob  nfle,  in  small  anns,  and 
in  other  arms  of  the  same  character.  It  has  next,  tliat  which  Captain  Dawion 
admired  particularly,  the  power  of  firing  round  balls  with  the  least  possible  injury, 
and,  moreover,  with  the  least  possible  windage,  which  is  a  very  valuable  condition. 
Granted  that  the  edges  of  the  grooves  must  not  be  injured,  then  tliat  is  the  onlj 
groove  which,  with  small  windage,  is  capable  of  firing  round  ball.  The  French  gun 
was  adverted  to  by  Captain  Harrison  as  a  doubtful  specimen.  I  must  say  that  it 
appeared  in  journals  wnose  reputation  entitles  them  to  oredenoe  on  such  a  subject, 
that  that  gun  did  pierce  iron  plates  of  the  thickness  adverted  to  by  Captain  Soott  at 
1,000  yards. 

Captain  Habbibon  ;  I  referred  to  gims. 

Captain  Sblwtn  :  I  have  yet  to  learn  that  the  French  have  constructed  any  other 
gun.  If  one  gun  will  do  it,  that  is  quite  sufficient  for  our  purpose.  We  <mly  want 
to  know  that  there  is  a  gun  that  will  do  this  at  such  a  distance  without  being 
damaged  or  injured.  That  it  does  so  with  diminished  powder  charge  is  very  little  to 
the  purpose,  because  the  efibct  produced  is  what  wo  seek.    If  Sir  William  Armstrong 
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has  not  infringed  upon  his  principle  by  adopting  a  steel  tube,  may  I  ask  to  what 
thickness  the  steel  tube  is  to  go  before  the  coils  are  considered  cUminatcd  altogether  ? 
When  are  coila  to  cease  to  be  considered  the  great  feature  of  Sir  William  Armstrong's 
principle,  as  he  has  himself  announced  them  to  be  ?  and  when  is  the  internal  steel 
tube  to  be  allowed  to  take  their  place  ?  Again,  it  is  said  that  Sir  William  Armstrong 
was  ready  to  take  steel  whenerer  he  could  get  it.  Kow,  at  a  lecture  which  I  am  sorry  to 
aay  was  very  thinly  attended,  given  here  by  Mr.  Bessemer,  he  stated  to  us,  what  he  has 
stated  long  ago  to  the  Gk>Temment,  that  he  could  giTe  them  steel  of  any  quality  they 
desired,  from  the  same  quality  as  tiie  best  and  sonest  wrought  iron  upwards  to  the 
hardest  steel,  by  a  mere  alteration  of  the  proportional  parts  of  his  materials ;  that  he 
oonld  do  so  for  the  Goremment  at  £7  per  ton.  Was  this  gentleman  not  equally  well 
worth  considering  and  treating  with  as  another  who  professed  to  sive  us  ooils  which 
would  never  weld,  which  nerer  could  be  welded  between  the  bars,  and  which  have  failed 
and  wiU  fiidl  as  Ions  as  they  are  used  ?  And  should  we  have  spent  three  millions  of 
our  money  less  userally  by  giving  a  proper  proportion  to  the  development  of  a  metal 
wfaidi  promises  us  the  greatest  tensile  strength  ?  Captain  Scott  has  dven  a  vei^  able 
rStumeoi  the  principal  features  of  foreign  artillery ;  but  I  must  draw  attention  to 
the  fiset  that  in  no  instance  do  we  see  in  ^  foreign  art^eiy  any  great  improvement 
or  advance  upon  what  we  kncm*  ourselves,  unless  it  be  in  those  instances  where  they 
have  taken  the  most  valuable  principles  of  our  own  inventors,  and  so  far  demon-  ^ 
•trated  the  value  of  them  as  to  induce  our  Government  to  send  officers  abroad  to  look  ' 
at  guns,  the  designs  for  which,  if  not  the  guns  themselves,  were  made  at  home. 

uommander  Soott  :  I  think  Oaptain  Selwyn  has  left  me  very  little  to  answer. 
Captain  Dawson  seems  to  have  entirely  misunderstood  what  I  meant.  He  says  I 
tpoke  in  favour  of  cast-iron.  On  the  oontrarv,  I  spoke  of  cast-iron  being  given  up 
as  a  metal  fit  for  powerful  rifled  guns.  I  said  tne  Americans  had  already  commenced 
the  mild  steel  manufacture,  had  paid  a  large  sum  for  the  patent  to  Mr.  Bessemer, 
and  had  an  agent  over  here  to  be  instructed  in  the  manufacture.  I  must  say  I 
cannot  understand  the  purport  of  Oftptain  Dawson's  remarks.  He  said,  on  the  one 
hand,  that  he  wants  a  big  gun  for  tiie  navy,  and,  on  the  other,  that  he  does  not  want 
a  big  gun ;  and  then  he  said  thiA  monster  guns  with  a  sufficient  endurance  cannot  be 
nuMW.  He  also  appears  to  infer  that  I  do  not  want  to  fire  round  shot ;  whereas,  if 
he  had  paid  attention  to  what  has  been  said  over  and  over  a^^ain  in  this  Institution, 
he  would  have  leamt  that  the  very  principle  I  commenced  with  ^was  that  wo  had  got 
a  good  missile  in  the  round  ball ;  that  we  knew  precisely  what  it  would  do  ;  and, 
tnerefore,  it  was  folly  to  give  up  what  wo  knew  was  good  to  go  after  something  else, 
the  value  of  which  we  did  not  know.  Besides,  I  called  attention  to  the  &ct  that  the 
veiy  first  trial  of  the  Armstrong  gun  proved  it  to  be  inferior  to  the  68-pounder  at 
doae  quarters ;  and  I  said  that  for  a  naval  gun  you  must  have  the  round  ball  as 
weQ  as  the  elongated  projectile,  but  that  the  first  thing  was  to  fire  the  round  ball 
well,  and  in  m^  letter  to  the  War  Department  in  1859  I  stated  that  "  the  round  ball 
will  always  finish  naval  actions."  Although  I  am  one  of  thoaewhom  Captain  Dawson 
has  kindly  stigmatixed  as  an  inventor,  I  must  say,  that  as  one  of  the  early  gunneiy 
offioers,  and  having  paid  such  attention  to  the  subject  that  I  was  enabled  pubUcly 
to  state  in  1860  tiut  the  plans  of  Sir  William  Armstrong  we?e  not  adapted  for  navu 
guns,  it  became  almost  imperative  upon  me  to  show  that  they  were  so.  This 
endeavour  has  cost  me  a  considerable  sum  of  money,  for  I  had  to  pay  for  all  my  early 
experiments,  because  I  happened  to  be  a  naval  officer  instead  of  a  civil  engineer. 
If  Captain  Dawson  coidd  point  out  to  me  where  I  have  gained  in  thin  matter,  I  shall 
be  particularly  obliged  to  nim.  With  reference  to  the  rcmar  ks  as  to  where  the  steel  is 
in  sir  WiUiam  Armstrong's  competitive  guns,  the  simple  fa  ct  is  that  they  are  steel 
guns.  They  have  a  solid  st^el  barrel  all  the  way  throuf^h  till  you  come  to  the 
trunnions,  and  there  are  little  coils  put  on,  one  apparently  for  the  trunnion- 
holder,  and  the  others  I  suppose  for  a  mako-wcight  over  the  breech.  Had  the 
service  12-pounder  been  so  satisfactory  as  was  said.  Sir  W.  Armstrong  would 
scarcely  have  gone  from  a  good  thing  to  a  new  plan.  But  he  had  not  a  good  thing, 
for  the  service  ffuns  are  continually  faihng.  As  I  have  advi  jrted  to  this,  I  had  better 
take  the  official  Beport  and  just  glance  at  the  performanc  ea  of  the  Armstrong  guns 
at  Kagosima,  and  tne  mishaps  that  haj^Mned  to  them. 
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The  Beport  speaks  of  precisely  the  same  thing :  of  the  yont-pieces  sticking  in 
the  bore  from  the  tin  cup  being  forced  back  over  their  nozzles,  just  as  Captain 
Fishbonme  showed  to  h&ye  occurred  at  Newhaven.  The  breech  expands  when 
warm,  and  then  the  tin  cup  is  jerked  over  the  nozzle  of  the  Tcnt-pieco,  which 
necessarily  sticks  fast,  and  cannot  be  got  out  without  mechanical  applianoea.  This 
misfortune  did  not  occur  to  Bacehorso's  (Captain  Boxer^s)  gun  only,  out  it  occurred 
also  to  the  gons  of  the  other  ships  at  Eagosmia.  I  have  omy  now  to  explain  about 
Captain  Palliser's  bolts. 

Captain  FiBHBOTTBini :  And  the  French  gun  ? 

Captain  Scott  :  As  to,  the  French  gun,  Captain  Harrison  has  one  report  and  I 
haTe  another,  and  I  believe  mine  to  be  correct.  Captain  Harrison  likewise  spoke  of 
the  Prussian  steel  gun  as  not  reliable.  I  am  informed  that  the  Prussiajia  are  making 
them  in  hu^  numbers,  and  henoe  I  condudo  that  they  are  good  guns.  Thiqr  9X9 
just  like  those  from  Erupp,  which,  have  been  so  successml  in  Sngluh  trials.  I  got 
the  information  as  to  the  performance  of  these  guns  from  different  sources ;  and  I 
also  got  information  from  America  and  other  pls^,  of  their  artillery,  but  still  it  is 
extremely  difficulty  as  Captain  Harrison  knows,  to  set  information  whi<^  can  be  fully 
relied  on.  I  haye  no  official  report,  as  I  have  in  uie  case  of  the  Annstrong  guns  st 
Japan. 

»    Captain  HABBlBCnr :  Tlie  only  question  is  whether  the  Frussiaa  guns  are  making 
or  made? 

Captain  SooTT :  Making.  I  was  informed  that  they  were  going  on  with,  them  ss 
fiist  as  possible. 

Captain  Habbuok  :  Not  made? 

Captain  ScQTT :  I  have  no  doubt  several  of  them  are  by  this  time,  bat  how  many 
I  cannot  say. 

Sir  F.  NiooLBON :  Have  they  all  been  tried  ? 

Captain  Scott:  Several  have  been  tried.  As  to  the  "raised  screw  thread," 
Captain  Palliser  only  applied  the  plan  for  holding  armour-plates,  and  I  think  great 
credit  is  due  to  him  for  this  novel  application  of  a  princiide,  which  is  all  he  daims. 
It  has  been,  as  &r  as  yet  tried,  eminently  sucoessfuL  I  think  I  have  now  answered 
all  the  questions,  in  which  Captain  Selwyn,  like  a  true  sailor,  has  not  only  kindly 
helped  mo  onward,  but  cheered  me  ou  .the  road. 

The  CHAmaiAK:  It  only  remains  for  mc  to  ask  you  to  join  me  in  thanking 
Captain  Scott  for  his  lecture.  Lectures  of  this  description  take  about  an  hour  and 
a  naif  to  deliver,  but  I  am  sure  they  take  mauy  hours  to  study  and  to  write.  Wa 
sec  the  whesCt  after  it  has  been  sifted  through  the  sieve.  CTaptain  Scott  has  been 
sifting  the  wheat  for  us,  and  it  is  rather  a  long  process.  As  Eughshuien,  I  think  wa 
mtvy  be  satisfied  with  what  he  has  shown  us.  Wc  seem  to  have  gone  through  along 
course  of  experiments,  gradually  and  gradually  improving ;  and  it  is  satis^tory  to 
know  that  ou  the  countries, — Franco,  Bussia,  Austria,  Prussia,  except  Italy,  Spain, 
uud  Portugal, — have  gone  through  the  some  course  of  disappointment,  and  have 
worked  their  way  up  to  their  present  position. 
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Vol.  VIIL  1865.  Appendix. 


PROCEEDINGS    OP    THE   THIRTY-POURTH   ANNIVERSARY 

MEETING. 


The  Thibtt-foubth  Annual  Mebtino  of  the  Members  was  held 
in  the  Theatre  of  the  Institution,  on  Saturday  the  4th  March. 

His  Grace  the  Duke  of  Somerset,  K.G.,  Pirst  Lord  of  the  Admiralty 

in  the  Chair. 

I.  The  Secretary  read  the  Notice  convening  the  Meeting, 

II.  The  Minutes  of  the  Proceedings  of  the  Thirty-thurd  Anniversary 
Meeting  were  read. 

ni.  The  Minutes  of  the  Proceedings  of  a  Special  General  Meeting 
held  on  Monday  May  2nd,  1864,  were  read. 

IV.  Captain  Sm  John  Hay,  Bart.,  R.N.,  M.P.,  P.R.S.— 

The  BfOport  which  u  about  to  be  presented  to  70a  will  natorallT  ttlttnct  aome 
attention  on  account  of  one  omiision.  Since  it  waa  prepared  the  Inetitntion 
has  had  the  misfortune  to  lose  its  President,  the  late  Inike  of  Northumberiand, 
and  it  was  only  in  consequence  of  the  fact  that  the  Report  was  printed,  and  was  in 
a  position  to  be  submitt^  to  the  meeting,  that  it  was  not  thought  advisable  by  the 
Council  to  haye  it  altered  and  reprinted  for  the  purpose  of  calling  attention 
to  that  great  loss,  But  I  think  if  the  course  which  I,  as  Chairman  of  the  Coundl, 
would  Tcnture  to  recommend  to  the  meeting  be  adopted,  perhaps  eren  a  greater 
mark  of  respect  will  be  shown  to  the  memoiy  of  our  late  President  You  are  well 
aware  of  tne  fact  of  the  great  interest  which  our  late  President  took  in  all 
scientific  matters  connected  with  the  Navy.  Holding  very  high  rank  in  that  pro- 
fession, and  baring  serred  with  some  distinction  as  a  junior  oflBk;er  up  to  the  time  of 
his  becoming  a  captain,  at  the  dose  of  the  late  war,  his  memoiy  was  remembered  with 
great  satisAiction  in  the  Navy.  From  that  time  his  duties  as  a  lar|^  landed  pro- 
prietor, combined  with  his  lore  of  science  and  the  absence  of  any  semces  that  would 
require  his  actiTe  presence  afloat,  led  him  to  derote  his  life  to  other  aToeations.  But 
his  connection  wita  the  Nary  was  still  maintained,  because  it  wiU  be  in  your  recoUec- 
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tion  that  durmg  the  yean  1852  and  1853  he  held  the  office  of  First  Lord  of  the 
Admiralty.  £^  was  also  a  most  munificient  patron  of  this  Institution.  Several 
consideraDle  donations  have  been  giyen  bj  Imn  towards  the  completion  of  thii 
Theatre,  and  towards  the  model  of  the  Battle  of  Tra&lgar.  In  1841  he  gave  ua  a 
large  collection  of  maps,  and  m  18S0  a  collection  of  anns,  models,  and  astronomical 
instruments.  What  we  therefore  propose  to  do  in  recollection  of  his  services  and 
his  connection  with  this  Institution,  is  to  ask  this  meeting  to  adopt  an  address  in 
the  form  of  a  letter  of  condolence  to  his  widow,  the  Duchess  of  Korthumberland. 
If  the  meeting  will  allow  me,  I  will  read  the  form  of  letter  which  has  been  adopted 
by  the  Council  to  be  tabmitted  to  you ;  and  if  it  should  ^be^  as  I  trust  it  shj 
be,  adopted  imsaimoiai^  by  this  in^etii^  we  would  aik  joor  Cbaoe  to  place illn 
the  right  ehanneL 

"  Madam, 

**  The  Council  and  Members  of  this  Institution  desire  to  ezprees  to  your  Qrace  the 
great  sonow  which  they  feel  for  the  death  of  their  late  President,  and  to  condole 
with  you  on  your  irreparable  loss. 

"During  many  years  his  position  as  their  honoured  head  has  been  a  tower  of 
strength  to  this  Institution. 

**  His  kind  oourteerr,  and  his  muniiScent  patronage,  aa4  ^o^  of  literature  and 
science,  alike  endeared  him  to  both  the  Army  and  Navy,  and  the  memory  of  the 
late  Duke  of  Northumberland  will  long  be  treasured  by  the  Members  of  the  Boyal 
United  Service  Institution." 

What  I,  therefore,  have  to  do  is  to  propose  this  Besolution  :— 

"That  this  meeting  do  adopt  this  Address  of  Conddenoe  to  her  Graoe  the 
Duchess  of  Northumberland  on  the  death  of  his  Chrace,  the  President,  and  that  his 
Grace  the  Chairman,  be  requested  to  communicate  the  same  to  the  Duchess." 

Lieut.-G^eneral  the  Hon.  Sir  Edwabd  Oust,  K.CH. — 

My  Lord  Duke,  it  is  a  melancholy  gratification  to  mo  to  be  called  upon  to  second 
this  Kesolution,  inasmuch  as  the  Duke  and  Duchess  have  been  my  personal  friends 
for  a  great  many  years.  I  bad  a  sincere  regard  for  him  personaUj,  and  hare 
enjoyed  his  hospitalities  both  in  town  and  country.  And  I  esteem  most  sincerely 
the  Duchess  to  whom  we  are  about  to  offer  this  address.  She  has  some  claim  to 
share  the  good  actions  of  her  husband,  for  she  was  renowned  even  before  her 
marriage,  for  her  active  and  zealous  desire  to  do  good  in  every  possible  way.  It  was 
this  benevolence  of  her  character,  which  was,  I  believe,  the  origm  of  the  acquaintance 
between  them.  And  there  is  no  doubt  that,  even  to  the  last,  her  anxiety  to  be  an 
excellent  wife  was  shown  in  the  desire  to  do  the  duties  of  a  nurse,  until  it  was 
actually  required  by  the  physicians  that  she  should  relinquish  the  office  to  another 
person.  I  would  also  beg  leave  to  add  a  few  words  upon  the  character  of  the  Duke, 
beoause  he  has  really  acquired  a  place  in  the  thoughts  of  every  one  throughout  the 
country,  and  with  very  great  justice  too.  It  is  well-known  to  you  all,  that  it  is  an  old 
custom  at  the  funerals  of  the  great  nobihty  for  the  herald  to  proclaim  the  style  and 
titles  of  the  deceased  nobleman.  There  is  no  doubt  the  names  of  Percy,  Lucy, 
Poynings,  and  Latimer,  and  all  the  titles  which  .rested  on  his  Ghaoe's  head,  were 
interwoven  with  the  history  of  this  country,  and  with  the  ballad  music  and  literature 
of  England.  But  I  do  think  that  the  heraldiic  style  and  titles  of  the  Duke  of  Northum- 
berland, great  as  those  titles  were,  sink  into  utter  insignificance  and  may  be  passed  over, 
when  compared  with  such  style  and  titles  as  these : — *'  The  late  Duke  was  a  Fellow 
of  the  Koyal  Society,  of  the  Society  of  Antiquaries,  of  the  Royal  Ghsographical 
Society,  and  a  member  of  the  Royal  Astronomical  and  other  learned  societies.  He 
was  also  a  munificent  supporter  of  many  of  our  charitable  institutions,  was  President 
of  the  Westminster  and  Middlesex  Hospitals,  Yioe-Patron  of  Charing  Cross  Hospital, 
President  of  the  Seamen's  Hospital  Society,  President  of  the  Westminster  G^eneral 
Dispensary,  Vice-President  of  the  Royal  Humane  Society,  President  of  the  Boyal 
National  Life  Boat  Instxtution,  Vice-President  of  the  Boyal  Naval  Benevolent 
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• 

Bodtf^,  His  Gnoe  wm  also  President  of  thi  Boyal  United  Senrioe  Institution, 
President  of  the  Boyal  Institution  of  Ghreat  Britain,  a  Director  of  the  British 
Institution,  and  a  Trostee  of  the  British  Museum."  The  Duke  of  Northumberland, 
as  Sir  John  Hay  has  stated,  was  not,  after  he  retired  from  the  service,  at  all  ond  of 
that  class  of  gentlemen  of  Eng^d  **  i»ho  live  at  home  at  ease,"  and  care  nothing 
for  **  the  dangers  of  the  seas."  Subseq[uentlj  to  that  period  his  life  was  passed  in 
eyery  possible  way  connected  with  the  profession. 

"  His  Grace  was  yeiy  anxious,  when  ho  Ibund  his  health  was  feiling,  to  complete 
a  laree  and  magnificent  scheme  that  he  had  long  contemplated,  ibr  the  education  of 
the  diildrai  of  fishermen  and  seamen  on  the  coast  of  Northumberland,  and  it  is 
stated  that  the  endowment  of  schools  in  the  Tillages  of  Whitfey,  Tpiemonih,  Percy 
Main,  and  at  North  Shields,  was  completed  berore  his  death.  Tne  Diike  of  Noir- 
thumberland  built  the  IVne  Sailors'  Home  at  a  cost  of  upwards  of  7fiOOL  He  also 
established  life-boats  and  life-boat  stations  at  Haujdey,  Tynemouth,  Cullercoats,  and 
Newbiggin,  and  was  a  magnificent  supports  of  all  locid  charities."  In  feet,  the 
whole  <tf  his  career  seems  to  haye  been  that  of  a  noble  sailor.  It  may  be  said  of  him 
that  he  carried  his  uniform  not  only  on  his  back  but  in  his  heart.  NoV  wai  it  only 
to  subjeots  of  this  kind  that  the  Duke  lent  his  attention,  he  was  a  grelit  lorelr  ot 
science,  and  he  was  a  remarkable  trayeUer.  Indeed,  it  may  be  said  of  him  efnpha- 
ticalhr,  that  **  he  was  learned  in  all  the  wisdom  of  tl»  Egyptiana/'  He  was  ainoiig 
the  nrst  who  went  up  the  Nile  and  examined  Thebes  ana  sJl  those  places  which 
are  now  so  commonly  yisited  as  to  haye  lost  part  of  their  interest.  And  if  I  am  not 
misiiiformed  he  brought  from  that  country,  and  enriched  with  it  the  national  collection 
at  the  British  Museimi,  one  of  the  oldest  marbles  known,  a  marble,  supposed  from 
his  knowledge  of  Egyptian  hieroglyphics,  to  haye  the  mark  of  the  cartouche  of  the 
Pharoah  of  Moses.  These  fects  evidently  show  that  he  was  by  no  means  an 
ordinary  kind  of  man.  We  all  feel  that  ^hen  men  of  high  station  condescend  to 
make  themselyes  useful  in  their  profession,  that  they  are  entitled  to  the  esteem  of 
their  fellow-countiymen.  And  I  am  sure,  my  Lord  Duke,  that  by  none  are  such 
men  esteemed  more  than  by  yourself,  who  in  an  office  comparatiyely  strange  to  ^ou, 
have  brought  to  it  an  intelligence,  an  activity,  and  an  industry  which  have  obtamed 
for  you  the  confidence  and  esteem  of  the  Naval  profession. 

The  Resolution  was  put  from  the  Chair  and  carried  onanimouslj. 
The  Duke  of  SoMEBflET — 

I  shall  of  coursa  feel  it  my  dufy^  to  communicate  this  address  of  condolence  to  the 
Duchess  of  Northumberland.  With  reference  to  the  late  Duke,  It  is  unneoessaiy 
that  I  should  say  a  word,  because  the  feeling  with  regard  to  him  is  so  general  and 
profound.  I  can  confirm,  however,  what  has  just  been  spoken  by  Sir  Edward  Oust, 
because  being  myself  a  Trustee  of  the  British  Museum,  I  can  bcAr  testimony  to  the 
liberal  gifts  that  his  Grace  has  made  to  that  Institution,  doing  that  which  only  his 
Grace's  wealth  and  liberal  mind,  combined  with  knowledge  res&y  appreciating  what 
was  valuable  in  that  Institution,  enabled  him  to  do. 

V.  The  Annual  Report  of  the  Council  was  read  as  follows : — 

1.  In  submitting  this,  their  Thirty-fourth  Annual  Report,  the 
Council  have  the  pleasure  of  congratulating  the  Members  on  the 
increasing  prosperity  of  the  Royal  United  Service  Institution* 

Mehbebs. 

2.  The  number  of  Members  who  joined  the  Institution  during  the 
year  amounted  to  215.  The  loss  by  death  has  been  100;  53  have 
withdrawn ;  and  the  names  of  7  have  been  struck  off  tiie  listy  their 
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subscriptions  for  upwards  of  two  years,  thoueh  more  than  once  applied 
for,  remaining  unpaid.  The  increase  on  the  year  therefore  is  55. 
A  detailed  statement  of  the  changes  amongst  the  Members,  and  a 
tabular  analysis  of  the  present  and  past  state  of  the  Institution,  will 
be  found  at  pages  xvi  and  xvii. 

Finance. 

8.  The  usual  Abstract  of  the  Yearly  Accounts,  as  audited  on  the 
27th  of  January,  is  given  on  the  following  page. 

Eeoeipts. 

4.  The  Receipts  have  exceeded  the  estimated  amount  by  £419. 
The  annual  subscriptions  above  lOs.  have  amounted  to  £137  beyond  the 
estimate ;  the  entrance  fees  to  £65 ;  and  the  sale  of  the  Journal  to 
£88.    The  sum  of  £9  has  been  received  in  donations. 
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EsnHATE  OF  Probable  Receipts  Ain>  ExpsNDrnjRE  fob  1865. 


EXFBNDITUBl. 

E^ereiary*8  Salary 
Aecoimtant*B  do  .  • 
Clerk's  Salary 
6er?ant8*  Wages . . 
S«r?ant8'  Clothing 
Isfiirancc .  • 
Puel    *    .. 
Lighting  .. 
Gronnd  Rent 
Aveesed  Taxes   • . 
Fftrish  Bates 
Water  Bate 
Annuity  to  Malcolm 
Joomals  .. 
Postage  thereof  .. 
Xdbrary  • . 

Printing  Catalogue  thereof 
Hnseum,  including  Models 

of  Ships,  6un%  &o.     , . 
Topographical  Boom 
AdTcrtisements  .. 
Artificers . . 
Ijectures   . . 
Printing  Annual    Beport 

and  List  of  Members  . . 
Printing    Circulars,    Sta- 

tioneiy,  &c. 

Postage 

Beceipt  Stamps  . . 
MiscellaneouB 
Bomestic  Sundries 


Amount. 

£  ».  d. 

200  0    0 

90  0 

52  0 

870  0 

45  0 

29  5 

65  0 

85  0 

205  10    0 

100  0    0 

100  0 

10  0 

20  0 

700  0 

150  0 

100  0 

250  0 


0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
0 
0 
0 


250  0 

50  0 

40  0 

100  0 

50  0 


0 
0 
0 
0 
0 


80  0  0 

80  0  0 

40  0  0 

3  0  0 

50  0  0 

20  0  0 


Balance 
Total. . 


£3,284  15     0 
45     5    0 

. .  £8,330     0     0 


Annual  Subacriptiona : 
AtlOtf.  ..670  0 
AboTe      •  .1,700    0 


AB«IUtt 

£   «.  d 


0 
0 


Entrance  Fees 
Dividends. . 
Sale  of  Journals 


150 
150 

eo 


0 
0 
0 
0 


0 
0 
0 
0 


£2,780    0    0 
Grant  from  GoTemment .       600    0    0 


Total. .         . .  £8,880     0    0 


ExPENDirURE. 

5.  The  Expenditure  has  fallen  within  the  estimate  by  £368.  In  the 
publication  of  the  Journal  (including  the  Report  and  List  of  Mem- 
bers), by  £163;  in  the  Library,  by  £54  ;  Museum,  £29  ;  Topographical 
Department,  £29  ;  Artificers,  £55  ;  and  Miscellaneous  Expenses,  by  £83. 

During  the  past  year,  the  Council,  by  reducing  the  Expenditure  of 
the  Institution  so  far  as  compatible  with  the  efficient  administration  of 
ita  affairs,  have  been  able  to  invest  the  sum  of  £700  in  India  Five 
Per  Cent,  as  a  "Reserved  Fund,"  whilst  the  question  of  Building, 
which  would  entail  a  large  outlay,  is  in  abeyance. 

Life  SuBSCiapnoNS. 

6.  The  balance  of  £43  at  the  end  of  1863,  and  the  Life  Subscrip- 
tions received  during  1864  amounting  to  £222,  have,  with  the  excep- 


THIBTT-FOUBTH  ANimnEBSABT  MEETING.  VU 

tion  of  a  balance  of  £53,  which  will  be  similarly  dealt  with,  been 
invested  in  GoYemment  Secnrides. 

The  funded  property  of  the  Institution  in  Three  Per  Cent.  Consols 
and  Five  Per  Cent.  India  Stock  amounted  on  the  Ist  January,  1865,  to 
£4,516  Us.  id. 

OoYEBmfEKr  Grant. 

7.^  The  Council  have  great  satisfaction  in  informing  the  Members, 
that  in  answer  to  an  application  requesting,  on  behsSf  of  the  Naval 
Service,  a  contribution  from  the  Lords  Commissioners  of  the  Admiralty 
towards  the  funds  of  the  Institution,  they  have  received  a  communica- 
tion that  their  Lordships  propose  to  subscribe  annually  £800,  on  the 
understanding  that  a  similar  grant  be  made  in  the  Army  Votes ;  and 
that  the  Lords  of  the  Treasury  have  been  requested  to  sanction  the 
insertion  of  that  sum  in  the  Naval  Estimates  for  tlie  year  1865-66. 

From  the  Right  Honorable  the  Secretary  of  State  for  War,  the 
CoxTKCiL  have  received  intimation  that,  instead  of  the  grant  of  £400 
hitherto  made,  only  £300  wiU  be  provided  in  the  Army  Estimates, 
but  on  the  understanding  that  a  similar  sum  be  also  contributed  from 
the  Naval  Funds.  To  tins  arrangement,  as  explained  above,  the  Lords 
Commissioners  of  the  Admiralty  have  i^reed;  and  the  Gk)vemment 
grant  has  thus  been  raised  from  £400  to  £600  per  annonL 

It  is  a  subject  of  congratulation  tiiat  the  Institution  is  now  sub- 
stantially recognised  by  the  Naval  as  well  as  the  Military  Departments 
of  the  country ;  and  the  Council  take  this  0{^)ortanity  of  expressing 
their  best  thanks  to  those  Departments. 

Lease  of  the  Prkmtbks, 

8.  The  lease  of  the  front  portion  of  the  premises  oocupied  by  the 
Institution  having  expired  on  the  5th  April  1864,  the  Couhoil  entered 
into  an  agreement  with  the  First  Commissioner  of  Her  Majesty's 
Woods  and  Forests  to  occupy  that  portion  at  the  former  rent  of 
£205  10s,  per  annum,  paid  quarterly,  the  occupancy  to  terminate  on  a 
quarter's  notice  given  by  either  party.  No  official  information  has 
been  received  by  the  Council  as  to  whether  the  present  site 
vnSl  bo  granted  by  the  Crown ;  but  the  Council  have  reason  to  hope 
that  the  present  site  may  be  retained,  with  an  offer  of  increased  space. 
Should  such  be  the  case,  and  a  new  street  from  Whitehall  to  the 
Thames  Embankment  (by  which  the  position  of  the  Institution  would 
be  greatly  improved)  be  opened,  the  Council  will  submit  to  the 
Members  a  plan  for  the  erection  of  an  improved  building.  A  scheme 
for  raising  the  necessary  funds  will  be  brought  forward  when  the 
anangements  have  been  further  developed. 

The  Joubnal. 

9.  The  Council  have,  in  former  reports,  expressed  their  opinion 
of  the  great  importance  of  this  publication,  and  each  year  strengthens 
them  in  that  conviction.  Not  only  is  it  more  and  more  appreciated 
by  the  Members,  but  ita  increasing  sale  proves  the  greater  estimation 
in  which  it  is  held  by  the  public 
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It  may  fairly  be  stated,  that  the  Journal  forms  a  considerable,  if 
not  the  chief,  inducement  for  Officers  of  the  Services  to  become 
Members;  conveying,  to  them,  as  it  does,  at  a  distance  from  the 
metropolis,  or  whilst  serving  abroad,  special  information  on  the  naval 
and  military  questions  of  the  day  which  they  are  unable  to  obtain 
from  any  other  source. 

The  value  of  the  Journal  would,  however,  be  much  enhanced  if 
Members  of  scientific  attainments  residing  at  a  distance,  and  not 
having  the  opportunity  of  themselves  readmg  papers  at  the  Institu- 
tion, would  forward  memoranda  suitable  for  the  Lecture  Room  or  for 
publication. 

The  Leotubes. 

10.  The  Lectures  delivered  and  papers  read  during  the  pa^t  session, 
have  been  as  valuable  as  those  of  any  former  session ;  and  the  Goukcil 
tender  their  thanks  to  those  gentlemen  who  have  placed  their  time 
and  talents  at  the  disposal  of  the  Institution.  The  importance  of 
affording  to  the  Officers  of  Her  Majesty's  Services,  and  scientifk:  men 
general^,  opportunities  for  meeting  and  discussing  the  varied  questions 
connected  with  the  Naval  and  Mditary  professions,  cannot  be  over- 
estimated. These  discussions,  at  a  time  of  great  scientific  progress, 
have  proved  of  signal  value  to  the  Pubhc  Departments  of  the 
countiy. 

LiBBART. 

11.  In  making  additions  to  this  valuable  branch  of  the  Institution, 
the  Council  have  exercised  considerable  economy  during  the  past  year, 
but  they  are  of  opinion,  that  the  time  has  now  arrived,  when,  with 
the  prospect  of  sufficient  funds,  it  is  highly  desirable  that  a  want 
long  felt,  viz.,  the  printing  of  a  new  Catalogue,  should  be  supphed ; 
and  they  have  taken  this  subject  into  consideration  in  framing  the 
estimate  of  expenditure  for  the  current  year. 

Topographical  Departhemt. 

12.  Satisfactory  progress  has  been  made  in  arranging  the  valuable 
maps  and  plans  in  this  department.  This  important  work  was  most 
kindly  commenced  and  carried  on  by  Staff-Commander  Bailey,  R.N., 
to  whom  the  best  thanks  of  the  Council  are  due  ;  but  much  remains 
to  be  done.  A  Catalogue  has  been  commenced,  and  the  Council 
trust  that  it  will  be  completed,  as  well  as  the  improved  arrangement 
of  the  department,  before  midsummer. 

The  practice  of  marking  the  positions  qf  armies  in  the  field,  on* 
maps  in  the  Topographical  Room,  has  been  continued  for  the  con- 
venience of  Members.  The  Council  hope,  by  this  system,  to  have 
removed  some  of  the  hindrances  to  a  ready  and  careful  study  of 
miUtary  operations  in  the  field. 

Museum. 

13.  Several  additions  by  presentation  have  been  made,  and  thanks 
returned  to  the  Donors.  Some  valuable  additions  have  also  been 
made  to  the  specimens  of  defensive  armour.    Several  models  of  gims 
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(on  a  uniform  scale)  have  been  added,  and  it  is  the  intention  of  the 
Council  to  make  tms  collection  as  complete  as  possible.  It  appears 
to  be  a  matter  of  great  importance  that  a  facility  for  cpmparing  the 
various  guns  should  be  afforded  at  a  time  when  they  are  of  so  much 
interest.  For  this  reason,  and  to  supply  the  great  deficiencies  in  the 
series  of  naval  models,  a  much  larger  sum  than  usual  has  been 
appropriated  for  this  department  of  the  Institution.  A  record  of  the 
various  additions  will  be  found  in  the  Appendix  to  Vol.  VIII.  of  the 
Journal,  as  iJso  of  those  to  the  Library  and  Topographical  Depart* 
ments. 

Special  General  Meetino. 

14.  By  the  sanction  obtained  at  a  Spedal  General  Meeting  held  on 
Monday,  May  2nd,  1864,  Section  II.,  Paragraph  1  of  the  Bve-laws  was 
altered^  so  as  to  entitle  the  Officers  of  the  Royal  Naval  Reserve  to 
become  Members  without  ballot.  The  Council  are  sure  that  the 
Members  genersdly  will  welcome  amongst  them  the  valuable  Officers 
of  that  Corps. 

Honorary  Members. 

15.  General  Todleben,  of  the  Imperial  Russian  Engineers,  was 
elected  an  Honorary  Member,  on  the  occasion  of  his  recent  visit  to 
this  countiy.  Count  Maffei,  of  the  Italian  Legation,  has  also  been 
elected  an  Honorary  Member. 

CORRBSPONDINO  M£3fBER8. 

16.  At  the  commencement  of  the  current  year,  there  were  246 
Correspondine^Members  of  Council,  being  an  increase  of  64  during  the 
past  year.  The  Council  consider  it  of  the  highest  importance  to 
the  Institution,  that  its  interests  should  be  thus  represented,  amongst 
the  various  branches  of  Her  Majesty's  Naval  and  Military  Forces. 
Whilst  thanking  the  Corresponding  Members  for  the  aid  already 
so  efficiently  rendered,  the  Council  would  point  out  that  much  still 
remains  to  be  done  to  obtain  that  universal  support  which  the  Insti- 
tution may  justly  claim. 

Conclusion, 

The  Council  have  only  further  to  observe  that  the  advantages 
afforded  by  the  Institution  have  now  been  fairly  recognised,  audits 
national  impoilance  fully  established ;  and  they  are  confident  that  the 
Members  may  look  forward  to  a  career  of  enlarged  usefulness  and 
increasing  prosperity. 

Colonel  J.  Clark  K|37nedt,  C.B.— 

My  Lord  Duke,  and  Gentlemen, — ^It  ii  well  known  that  manj  officers  of  the 
United  Service  are  somewhat  given  to  join  in  sundry  speculations.  Probably  there 
are  present  on  this  occasion  many  who  are  connected  with  the  various  institutiona 
and  companies  of  tlie  day,  either  as  directors  or  as  shareholders.  Let  us  hope,  for 
their  sakes,  that  the  companies  are  all  limited.  But  those  gentlemen,  accustomed  aa 
they  must  be  to  their  own  general  meetings,  will,  I  fear,  find  our  general  meeting 
of  to-day  somewhat  tame  in  comparison.  At  those  meetings  they. find  the  defiant 
oiliness  of  the  Directors ;  they  find  the  candid  Secretary,  with  his  accounts  that  no 
one  can  understand ;  and  they  find  the  chronic  growls  of  discontented  shareholders. 
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Hero  at  our  genenl  meetings  nothing  of  the  kind  osn  occur.  Oar  Ooimcil  or 
Directors  are  here,  I  am  sure,  to  receiye  the  thanks  of  the  whole  of  the  membefii 
for  the  manner  in  which  they  have  conducted  the  afiairs  of  the  Institution.  Oior 
Secretary  is  here,  with  his  accounts  drawn  out  in  so  dear  a  waj,  that  **  he  who  runs 
maj  read ;"  and  we  understand  he  is  here  aa  such,  and  not  to  act  as  a  medimn  be- 
tween the  Council  and  oursdves ;  but  is  also  here,  I  trust,  to  receire  the  properreeog- 
nition  due  for  his  eervices  to  the  Institution.  And  we  aa  the  members  acre  here,  not  to 
growl,  but  to  express  our  perfect  satiafitction  and  our  delight  at  the  inoreaaiaff  pros* 
peritj  of  this  Institution.  There  are  one  or  two  points  to  which,  perhi^ie,  I  mAjbeper- 
mitted  to  allude.  The  first  is  the  most  miportant  of  all,  our  financial  oonditLon.  Tncn 
is  no  necessity  for  my  going  into  the  figures,  as  they  are  already  in  every  gentleman?^ 
hands.  But  I  may  draw  attention  specially  to  the  point  uiat  our  reoeipta  haie 
exceeded  our  estimate  by  irpwards  of  £400,  and  that  our  expenditure  has  feUeo 
abort  of  our  estimate  by  £368 ;  thus,  enabling  the  Council  to  fund  a  aum  of  £700^  t 
Bum  of  tenfold  more  importance  to  us  now  tnan  it  has  been  before,  as  we  are  now 
fiable  to  be  so  &r  mored  from  a  portion  of  the  premisee,  that  at  least  one  half 
of  the  house  will  haye  to  be  rebuilt.  Our  financial  condition  has  bean  somswhit 
affected  by  our  losses  and  gains  during  the  year.  Our  lost  has  been,  I  belierey  nthv 
more  than  the  average.  We  have  lost  by  death  100  members ;  68  hare  retued  fat 
nnayoidablo  reasons,  but  I  think  we  may  congratulate  ourselves  that  out  of  neai^ 
4,000  members  scattered  over  eveiyport  of  the  world,  there  are  only  seren  gentlemen 
who  have  not  paid  up.  Next  to  our  financial  condition,  and,  indeed,  intimatdy  con- 
ikBcted  with  it,  is  the  announcement  which  has  been  made  this  day,  that  the  Lords  of 
the  Admiralty  have  agreed  to  share  with  the  War  Office  the  charge  of  the  subsi^ 
which  we  receive  from  Q-ovemment,  a  subsidy  which  we  may  truly  say,  withoni 
any  self-praise,  we  &iriv  earn  from  the  country.  In  addition  to  the  merease  to  cm 
funds  fr^m  the  Admiralty  Ghrant,  I  think  we  ought  specially  to  take  notice,  that  it  is 
a  public  recognition  from  the  Admiralty  of  our  usefulness.  With,  reeafd  to  the 
renewal  of  our  lease,  we  may  well  leave  that  matter  in  the  hands  of  me  CoundL 
We  need  be  under  no  anxiety  as  to  being  removed  from  our  present  situ- 
ation, which  suits  us  and  the  public  so  well.  However,  if  eventually  there  should 
be  any  difficulties,  I  think  we  may  safely  leave  the  matter  in  the  hands  of  His  Qnoe 
the  First  Lord  of  the  Admiralty,  and  of  his  Lordship  the  Secretary  of  State  for 
War.  I  do  not  think  it  at  all  likely,  whatever  defence  the  First  Commiwioner  of 
Woods  and  Forests  may  make,  that  if  he  is  placed  between  the  double  fire  of  the 
Army  and  Navy  on  one  side,  and  the  Admiralty  and  the  War  Offioo  on  the  other, 
that  he  can  possibly  hold  his  position.  We  leave  to  those  two  departments  their 
choice  of  guns  and  their  choice  of  ammunition,  without  any  discussion  on  the  part 
of  those  in  this  room.  Our  Journal^  which  has  taken  a  very  prominent  position 
in  our  proceedings,  has  this  year  had  a  more  satisfactory  distribution  than  it  has 
ever  had  since  the  first  day  it  was  commenced.  There  was  an  estimate  made  last 
year  of  the  sale  of  tlio  Journal,  which  has  been  exceeded  by  a  sum  of  £38,  being 
an  increase  of  76  per  cent,  upon  the  original  estimate.  Although  I  dare  say  there 
are  many  practical  minded  gentlemen  present  who  look  upon  that  £38  as  an  import- 
ant  addition  to  our  funds,  still  I  liave  no  doubt  there  are  many  others  who  will 
regard  it,  not  as  a  mere  sum  of  money,  but  as  representing  the  success  of  tlieJoacriMZ 
in  ita  increased  circulation,  and  T  trust  also  in  its  increased  usefulness.  With  regard 
to  the  Journal  itself,  the  contents  of  the  volume  for  the  past  year  has  been  more 
Taried,  and  I  may  say  of  "more  value  than  heretofore.  Almost  every  subject  of 
interest  to  sailors  and  soldiers  has  been  more  or  less  touched  upon  and  discussed, 
either  in  the  lectures  and  papers  which  are  given  in  this  theatre,  or  in  the  communi- 
cations from  contributors  which  api>ear  in  the  Journal.  Every  subject  almost  that 
you  can  think  of  connected  with  the  services  has  been  brought  before  us.  From 
strategy  to  small  arms,  from  shipbuilding  to  the  slinging  of  a  knapsack,  from  the 
guaUty  of  steel  to  the  lining  of  a  soldier's  jacket,  notliing  has  been  forgotten ;  every- 
thing of  interest  to  us,  so  far  as  the  time  would  allow,  has  been  fully  and  fairly 
discussed  in  the  Journal.  With  regard  to  one  of  the  great  objects  of  interest  of  the 
day.  The  battle  of  the  Guns,  those  who  have  been  present  at  the  various  dis- 
cuflsions  hero  may  well  say  that  in  this  room  the  discussion  has  taken  place  with  less 
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noM9>  with  more  knowlodp^e  than  elaewheroi  and  with  at  least  equal  practical  resulta. 
There  haa  been  one  addition  made  to  our  general  rules,  in  the  aamlBoion  without 
baUol  of  the  oiBoeit  of  tiie  Bojal  Naral  Beeerre,  which  was  carried  unanimoualj  on 
a  pveyious  ooeesion  at  a  Special  General  Keeting  ]  still  as  that  meeting  was  not  of 
the  same  extent  afthiib  I  think  we  majr  take  the  opportunitj  to  express  our  gratifica* 
tion  at  haying  these  offioers  made  digible  to  become  members  of  our  Institution 
without  going  through  the  form  of  ballot.  With  rej^ard  to  our  library,  our  museum^ 
and  our  fMofesswotwl  collections,  no  remark  from  me  is  required;  nothing  can  be  more 
eatis&otory  than  tiia  fteate  of  the  Institution  generaUr.  X  am  afinud  I  haye  already 
detained  you  too  long ;  therefore,  I  will  conclude,  before  moying  the  adoption  c^ 
the  Beport,  in  the  Tivy  words  of  the  Oounoil  themselTes,  which  should  be  ecnoed  l^ 
ereiT  member  of  the  Institution  present,  namely,  "  That  the  adyantages  afforded 
by  the  Institution  h*y<e  now  been  fairly  recognised,  and  its  nafional  unportance  folly 
established,  and  they  are  confident  that  the  members  may  look  forward  to  a  career 
of  enlarged  usefnhieM  and  of  increasing  proeperi^.*'  X  beg  to  moye  the  adopti<m 
of  the  Beport. 

Bear*  Admiral  Omuvkbj — 

I  beg  to  second  this  Besolution.  The  proposer  has  touched  so  fhOr  upon  the 
different  topics  in  the  Beport,  that  it  is  unnecessary  for  me  to  say  anything.  The 
prosperity  of  the  Institution  is  so  apparent  by  the  Report  laid  before  us,  that  I  am 
sure  eyery  member  of  this  Institution  will  reoeiye  it  with  great  gratification. 

The  Resolution  was  put  from  the  Chair,  and  carried  unanimously. 

VI.  The  names  of  the  eight  Members  retiring  from  the  Council  by 

rotation  were  read  as  follows  :— 

detain  E.  Pa0O.  Bear- Admiral  E.  6.  GoLDsmTH,  C.B. 

detain  H.  W.  Ttude^  B.E.  Captam  Sir  Johh  0.  D.  Hat,  Bart, 
Commodore  A.  P.  Btdib,  B.N.  B.K.,  M.P.,  F.B.S. 

Captain  IC  Pmn.  Captain  J.  W.  Tabletov,  B.N.,  C.B. 
Captain  W.  D.  Maltov. 

MoifTAau  Cbaxbebs,  Esq.,  Q.C. — 

Hy  Lord  Duke,  and  Gentlemen, — ^It  may  seem  somewhat  Dresumptuous  that 
ahnost  an  unknown  person  should  address  so  many  yeteran  ana  superior  officers  ; 
but  obedience  is  the  essence  and  strength  of  our  United  Seryice,  and  it  is  simply 
in  obedience  to  orders  that  I  hold  in  my  hand  a  Besolution  that  I  am  quite  sure 
wiU  meet  with  tiie  approyal  of  ail  who  are  here  present  It  is  a  Besolution  of 
gratitude ;  and  gratituoe  is  a  duty  that  belongs  not  only  to  the  United  Seryice,  but 
to  all  Englishmen  who  haye  receiyed  benefits.  I  will  direct  your  attention  for  a 
igw  minutes,  if  you  please,  to  some  remarkable  circumstances  connected  with  the 
history  and  progress  of  this  prosperous  Association.  It  commenced  with  small  be* 
ginningB ;  unostentatiously,  quietiy,  but  steadily,  it  has  made  its  way ;  it  has 
graduuly  adyanoed  and  gained  strength  until  it  has  become  a  great  national  benefit. 
Strangers  as  weU  as  subscribers  deriye  adyantages  from  its  proceedings,  and  sorry  am 
I  to  confess  that  here  I  myself  am  almost  a  stranger,  and  from  my  inability  to  attend 
finequenUy  your  lectures  and  discussions,  can  only  acknowledge  that  I  have  been 
greatly  benefited  and  instructed  by  recoiying  from  time  to  time  in  the  shape  of  your 
JcmriM/lf  the  most  interesting  and  important  information  that  can  be  giyen  to  one  who 
cherishes  the  memory  of  the  Military  Seryice,  from  the  actiye  duties  of  which  by 
naoeesity  alone,  he  has  been  compelled  to  retire.  I  think  we  ought  all,  ^for  although 
senring  but  a  yery  short  time,  I  yenture  to  associate  myself  with  you),  to  feel  an 
honourable  and  just  prido,  that  by  our  own  exertions  we  haye  succeeded  in  raising 
our  Association  to  its  present  high  position,  and  haye  obtained  for  it,  without  solicita- 
tion, but  by  our  own  efforts,  the  recognition  of  the  authorities  as  an  exceedingly 
useful  and  yalnable  national  Institution.  Some  passages  in  the  Beport  haye  been 
particularly  noticed  by  a  preceding  eloquent  speaker,  but  it  cannot  Dot  hare  strook 
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you  all,  that  at  the  same  time  that  we  have  heen  growing  and  increasing  in  itrength, 
we  haye  also  acquired  and  possess  **  the  sinews  of  war.  Without  these— I  allude 
to  financial  means — ^it  is  next  to  impossible  to  succeed  in  any  undertaking.  We  haye 
set  a  yeiy  good  example  indeed,  which  perhaps  might  usefuUy  be  followed  elaewhere ; 
for  it  appears  on  lookmg  to  the  estimates  of  probable  receipts  and  expenditure  for  the 
past  year  that  the  expenditure  has  been  much  less,  and  the  receipts  much  larser  than 
were  anticipated ;  so  that  our  balance-sheet, — and  I  belieye  this  has  happened  almost 
;  eyery  year  since  we  attained  considerable  prosperity,  presents  a  large  sorplus  to  be 
deyoted  to  sayings  or  to  future  useful  purposes.  Tms  is  a  yeiy  important  matter; 
and  certainly  it  does  and  must  appear  to  strangers  and  to  aU  who  take  as 
interest  in  this  Institution,  that  its  originators  and  those  members  who  by  their  ex- 
ertions haye  contributed  to  these  resulto,  are  descrying  of  all  honour  for  the  serneei 
rendered.  This  has  led  me  to  enquire  and  to  suggest  b;^  what  means  aU  this  has 
been  accomplished.  By  the  ordmaiy  means  which  will  inyariably  ensure  sucoesi, 
the  deyoted  attention,  the  prudent  assiduity,  the  knowledge,  and  experience  of  thoso 
to  whom  we  haye  entrusted  the  management  of  our  affairs.  Who  are  they  ?  They 
are  the  CounciL  I  hope  we  shall  oyer  recollect  our  obligations  to  the  Croundl  nho 
haye  acted  in  former  times,  and  that  we  shall  now  be  prepared  to  reoognisa  those 
who  haye  seryed  us  so  well  during  the  past  year,  and  those  who  are  willing  to  act  for 
the  present  as  our  great  benefactors,  and  deseryingof  our  ffrateful  ^^«^^^  ThB 
Besolution  I  now  propose  embodies  the  sentiments  I  haye  endeayoured  to  express. 
It  is  this  :— 

"  That  the  thanks  of  this  Meeting  be  giyen  to  the  members  of  the  Council 
who  retire  by  rotation,  and  that  the  following  gentlemen  be  elected  to  fill  ^ 
yacancies: — 

Captain  £.  Paoke. 
Captain  W.  H.  Ttlbb,  B.£. 
Captain  Sir  John  D.  Hat,  Bart., 
K.N.,  M.P..  P.R.S. 


Lieut. -Col.  J.  H.  Le  CoNTSUB,Gold* 
Por  stream  Guards. 

"Re-election.  Captain  R.  Hall,  B.N. 
W.  P.  HiGonffs,  Esq. 
K^jor  A.  C.  CooKB,  R.E.  Hear- Admiral  E.  G.  PasbAawb.' 


Colonel  Dunne,  M.P. — 

My  Lords  and  Gentlemen, — I  rise  with  great  pleasure  to  second  the  motion 
which  has  been  proposed  by  my  learned  and  gallant  friend  who  sits  near  me.  To 
myself — for  I  believe  I  was  one  of  the  earliest  members  of  the  Institution — it  is  most 
gratifying  to  see  the  change  and  advancement  we  have  made  in  the  prospects  of  this 
Society.  I  recollect  when  our  funds  were  only  £640  a  year,  and  now  they  amount 
to  between  £3,000  and  £4,000,  with  £4,000  in  stock.  But  the  prosperity  is  a  great 
deal  more  apparent  when  you  consider  the  usefulness  of  the  Institution.  I  recollect 
when  in  the  English  language  there  was  scarcely  any  book  that  a  military  man,  wiihing 
to  improve  himself  in  the  science  of  his  profession,  could  consult ;  we  wore  then 
obliged  to  have  recourse  to  French  publications,  and  very  admirable  works  they  were 
too.  I  recollect  in  early  life,  when  I  first  entered  the  Army,  I  formed  the  wish  that 
we  ourselves  shoidd  be  able  to  compete  with  the  French  in  scientific  attainments, 
and  in  the  exposition  of  those  attainments ;  and  I  think  we  have  succeeded.  I  am 
happy  to  say  that  our  Journal  bos  improved,  and  is  worthy  of  being  read.  I  hope 
we  sliall  still  go  on  improving  our  works  of  a  scientific  nature  in  connection  with 
military  art.  I  am  certain  that  publications  of  this  kind  stimulate  the  efforts  of 
young  men  in  the  Army,  for  any  man  reading  in  the  Journal  a  paper  that  has 
received  praise,  becomes  anxious  that  he  himself  should  do  something  ;  ho  studies 
his  profession,  and  embodies  the  result  in  a  paper  that  probably  surpasses  the  one 
which  first  excited  his  emulation.  I  am  not  one  of  those  who  are  so  wildly  mad  on 
the  subject  of  competitive  examinations  ;  but  I  do  think  that  one  of  the  great  objects 
of  the  profession  should  be,  that  the  men  who  embark  in  it  should  be  perfectly  fitted 
for  the  purpose  to  which  they  are  called  upon  to  devote  their  talents ;  and  I  think 
the  lectures  and  discussions  which  are  given  in  this  Institution  necessarily  contribute 
to  that  desirable  end.    There  are  one  or  two  points  in  the  Bcport  that  I  will  allude 
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to,  and  to  which  I  wDl  call  the  attention  of  the  meeting.  It  has  always  stmck  me  that 
the  first  would  he  veiy  useful  in  connection  with  the  Society ;  the  matter  is  now  only 
partially  carried  out.  I  allude  to  sections  XII  and  XYI,  which  relate  to  the  maps 
and  oorrespondinc  members.  I  do  not  think  any  country  in  the  worid  should  possess 
more  geographictd  knowledge  than  Great  Britain.  We  haTC  our  armias  and  our  fleets 
•oattered  orer  the  whole  world ;  and  I  think  erery  encouragement  should  be  given 
to  members  serring  abroad  to  send  in  plans  of  positions  and  geogn^hical  plans 
which  they  may  have  the  opportunity  of  procuring  in  any  part  of  the  world.  It  has 
been  done  to  aoertain  extent.  I  know  myself^  when  I  haye  been  quarteredin  yarioas 
parts  of  the  world,  that  many  officers  with  time  to  spare,  and  quaUfied  for  surreying, 
nare  formed  plans  which  woidd  be  most  valuable  if  received  in  this  country.  In  the 
DepAt  de  la  Ghierre,  at  Paris,  you  will  find  an  immense  number  of  pUms  of  this 
nature.  I  am  perfectly  certain  that  they  are  most  useful,  and  that  no  country  could 
equal  ours  in  the  colleetion  of  plans  we  could  possess,  if  the  suggestion  I  have  thrown 
out  were  more  generally  aotea  upon.  No  doubt  there  would  be  many  plans  that 
might  not  be  worth  keeping ;  but  the  Council  of  this  Institution,  or  those  to  whom 
the  tadc  might  be  assigned  of  examining  them,  could  make  a  selection  of  those  which 
it  would  be  worth  whfle  to  retain.  At  the  beginning  of  the  Crimean  war  I  know, 
for  I  had  the  opportunity  at  the  time  of  knowinff,  Siat  very  little  of  the  cround, 
even  round  Constantinople,  was  known.  Yet  1  know  that  there  were  juans  in 
the  possession  of  private  individuals ;  I  had  some  myself^  which  I  gave  to  Lord 
Haroinge.  Such  as  these  might  be  procured  and  kept  for  future  purposes  in  our 
B^pository.  I  merely  throw  out  the  suj^E^estion  to  the  CounciL  It  is  a  sutjeot  to 
which  I  liave  all  my  1i£d  turned  mj  attention,  and  I  simply  submit  it  to  the  consider- 
ation of  those  who  guide  the  admmistration  of  the  Institution.  That  administralion 
is  in  the  hands  of  me  Council,  and  I  am  certain  that  no  gentleman  present  will 
refuse  to  accord  to  them  the  praise  which  is  due  for  their  attention,  and  for  the 
condition  of  prosperity  to  wmch  they  have  brought  this  Institution.  From  a  low 
ebb,  without  anv  assistance  from  the  Ghrremment,  and  without  attracting  any  great 
attention  from  the  public  or  the  profession,  they  have  brought  the  Institution  to  the 

rieition  in  which  it  now  stands,  and  in  which  it  is  recognised  by  the  Government, 
do  not  believe  that  any  portion  of  the  Naval  and  Milittfy  Estimates  voted  by  the 
House  will  be  more  uscttiilly  employed  than  the  €hrant  of  £600  to  the  Koyal 
United  Service  Institution.  I  regret  to  see  the  names  of  the  many  members  who 
are  about  to  retire  from  the  Council.  That  evil  is  corrected  to  a  certain  degree 
b^  the  power  of  re-election.  I  know  very  well,  if  you  can  get  the  man  who  can 
give  his  time  and  attention  to  the  work  of  the  Committee,  that  it  is  most  desirable 
to  keep  him.  I  only  say  I  regret  to  see  so  many  valuable  names  about  to  retire ;  I 
hope  you  will  give  them  the  praise  they  deserve,  and  I  sit  down  by  seconding  the 
Bevolution  of  my  learned  and  gallant  friend. 

The  Resolation  was  put  from  the  Chair^  and  carried  onanimotuslj. 
Vn.  Captain  J.  H.  Selwyn,  R.N. — 

My  Lord  Buke,  a  previous  speaker  has  said  that  ho  was  perfectly  ready  to  obey 
orders.  I  hope  to  show  another  quality  which  is  as  valuable  in  officers ;  that  is,  to 
be  ready  to  sul  at  a  moment's  notice.  I  only  got  this  Resolution  put  into  my  hand  on 
antering  this  Institution,  and  I  believe  it  is  in  consequence  of  the  absence  of  the  Chap- 
lin General,  who  would  have  more  fitly  addressed  you  on  the  subject,  that  I  have 
been  called  upon  to  move  it.  The  Besolution  refers  to  those  gentlemen  who,  once  a 
year,  give  us  their  valuable  services,  and  who,  I  am  happy  to  sa^,  generally  seem  to 
make  veiy  short  work  of  it,  which  is  a  very  good  sign  of  the  financial  state  of  the  Insti- 
tution, and  also  a  most  important  sign  of  the  clearness  and  accuracy  with  which  the 
accounts  are  kept.  There  are  some  313  workinff  days  in  the  year,  during  which 
there  is  a  staff  empbyed  here  to  produce  the  mot  to  which  the  auditors  give 
expression.  A  previous  speaker  has  spoken  of  the  candour  of  the  Secretary  as  being 
a  very  good  quality.  I  think  I  may  add  that  wher^  in  addition  to  that  candour,  we 
find  an  attention  to  business,  a  courtesy  and  a  capacity  which  produce  such  results 
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tt»  thofld  wMch  ^fTd  lure  xKm  speaking  of,  we  nuiy  tity  tiutt  we  liATe  cot  a  ptfttgon  of 
a  Secretary  aa  well  as  a  paragon  of  a  Council.  I  do  tliink  that  whue  we  ute  enthn- 
giastic  about  the  growing  prosperity  of  the  Institution,  that  the  laboort  of  those 
gentlemen  who  are  always  here  and  always  at  work,  should  not  be  forgoitoa,  and 
should  reoeiTe  their  due  acknowledgment.  If  the  hitereet  of  the  Mfrants  of  the 
Institution  is  kept  up  by  a  knowledge  that  they  share  in  its  jmieperity,  I  tUak 
we  shall  find  Ihat  we  hare  wisely  employed  our  fundi.  The  auditors  deeerve  our 
yeiy  best  thanks,  and  I  should  beg  to  Join  to  them  tiie  workers  who  haye  con- 
tributed to  the  possibility  of  the  auditors  doing  their  businese  in  ao  yery  shorts 
time.    I  now  beg  to  moye  the  Besoution  which  Ium  been  put  into  mj  handa :— • 

**  That  the  thanks  of  this  Meetine  be  giyen  to  the  Auditors  for  their  yaluibk 
servioes,  and  that  the  following  genuemen  be  elected  for  the  ensuing  year :  H.  P. 
Downes,  Esq.,  (re-eleoted)i  Thomas  Smith  £sq<y  Oaptain  J.  B.  Dolbyi  and  O^taia 
J*  D.  liUoqueen." 

Vice- Admiral  Sir  Gsorge  Back,  D.C.L.,  P.R  S.— 

1  find,  'your  Grace,  that  it  only  wants  flye  minutes  to  the  hour,  and  I  think  I 
shall  be  oonsulting  the  wishes  of  we  meeting  by  simply  seoonding  die  motkm. 

The  Resolution  waa  put  from  the  Chair,  and  oarried  unanimously. 

VIII.  Rear- Admiral  Wellesley,  C.B. — 

My  Lord  Buke,  and  Gentlemen,— In  our  bye-laws  I  think  theM»  is  an  omissioa 
which  I  am  going  to  propose  to  you  to  rectify.  Among  our  list  of  Yioe-Patitms  «e 
haye  the  names  <^  many  high  officers  of  state  in  this  country,  and  aleo  the  thmwmi  of 
the  Lord  Lieutenant  of  Ireland.  But  connected  with  that  large  poition  of  Her 
MajesW's  dominions,  India,  wo  haye  not  the  name  of  that  high  Omoer  who  is  en* 
trusted  by  Her  Mi^esty  with  the  goyemment  of  that  great  Ihnpire  m  one  of  imt 
Vice-Patrons.    I  haye  therefore  to  propose  i— 

**  That  in  Section  I.,  paragraph  4,  of  the  bye-laws,  after  the  words,  *  The  Lord 
Lieutenant  of  Ireland  "  b^  inserted  the  words,  *  The  Viceroy  and  Goyemor  Oenenl 
of  India.*  '* 

Major-Gcneral  Boileau,  R.E.,  F.R.S.— 

My  Lord  Duko,  the  Kesolution  which  has  just  been  proposed  by  my  friend 
Admiral  WcUesley  is  based  upon  official  considerations,  therefore  it  doee  net 
require  any  remarks  from  nie ;  but  I  venture  to  assure  the  Institution  that  fai 
Sir  Jolin  Lawrence,  who  now  fills  that  high  and  distinguished  position ,  they  may 
calculate  upon  his  personal  interest,  altogether  independent  of  his  official  position ; 
and  that  on  every  opportunity  they  will  derive  benefit  from  the  assistance  which  he 
is  able  to  afford. 

The  Resolution  was  put  from  the  Chair,  and  carried  unanimously. 

IX.  Lieut.-General  Sir  Edward  Oust,  K.C.H. — 

My  Lord  Duke,  having  already  occupied  your  time  with  a  previous  Resoliitioti, 
I  will  be  very  short  upon  the  present  occasion.  If  that  Kesolution  had  a  tone  of 
melancholy  in  it,  the  present  Resolution  is  one  of  unmixed  gratification  and  pleasme. 
It  is : — 

"That  General  Lord  Hotham,  M.P.,  be  elected  President  of  this  Institution." 

Lord  Hotham  has  been  my  oldest  and  most  intimate  friend.  We  have  been  it 
school  together ;  we  have  shaken  hands  on  the  battle  field  together  |  we  have  sat  in 
the  Hotise  of  Commons  on  the  same  benches  together;  we  have  kept  up  onr 
intimacy  to  the  present  time,  interchanging  sociabilities  and  hospitalities.  It  is 
unnecessary  for  me  to  occupy  your  time  with  any  eulogy  upon  his  charact«>. 
Moreover,  his  conduct  in  the  nouse  of  Commons  is  known  to  you.    You  know  with 
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whtt  jadgment  and  good  eenee  he  has  taken  up  militarj  qnestions  i  and  I  am  tore 
we  could  not  have  in  our  Institution  one  who,  on  public  and  representatlTe  graondiy 
could  be  more  useful  to  us. 

Captain  Sir  John  Hat,  Bart.,  R.N.,  M.P. — 

I  would  add  Terj  little  to  what  has  fallen  from  Sir  Edward  Oust ;  but  one  or 
two  points  I  think  should  be  mentioned  to  this  meeting  with  reference  to  t3i6  selec- 
tion which  the  Council  hare  put  before  jou.  The  last  President  was  a  Karal 
Officer.  The  Ck>uncil  thought  it  was  but  right  and  expedient,  and  I,  as  a  Karal 
Officer  and  Qiairman  of  the  Council,  was  only  too  glad  to  forward  their  yiew,  that 
the  second  selection  of  President  should  be  from  ihe  sister  serfioe.  It  was  also 
thought  wise  that  he  should)  be  a  General  Officer  of  rank,  and  that  he  should  be  a 
person  who,  not  taldn^  a  yerj  strong  or  decided  part  on  either  side  in  politics, 
should  be  in  that  position  wnich  would  jdre  him  sufficient  influence,  not  perhaps 
with  the  Admiralty  or  with  the  War  Oince,  but  with  the  Woods  and  Forests  on 
certain  occasions  that  miffht  arise.  Haying  considered  this  point,  and  haying  seen 
the  particular  position  which  Lord  Hotham  occupies  in  the  Army,  with  the  fiust  that 
he  also  holds  an  old  Kayal  peerage,  we  thought  there  was  no  one  else  who  would  be 
more  acceptable  than  he.  It  might  possibly  haye  seemed,  and  it  did  seem  to  some, 
that  it  would  haye  been  wiser  perhaps  to  haye  first  of  all  requested  His  Boyal 
Highness  at  the  head  of  the  Army  to  naye  accepted  the  post ;  but  it  will  be  In  the 
knowledge  of  this  meeting  that  he  is  already  a  Vice-Patron ;  and  it  was  thoueht 
better  to  strengthen  ourselres  by  the  addition  of  some  one  who  was  not  a  T^e- 
Patron  of  this  Institution.  With  these  &w  remarks  I  will  second  the  motion  that 
has  been  made  by  Sir  Edward  Oust. 

The  Resolution  was  put  from  the  Chair,  and  carried  nnanimoosly. 

The  noble  Coaismax  then  announced  that  the  business  of  the 
meeting  was  ccmduded. 

The  Chair  was  then  taken  by  Captain  Sir  Johk  BjlT,  BarL,  on  the 
motion  of  Eear-Adnural  Sir  F.  £.  Nicholson,  Bart.,  C.B.,  seconded  bj 
Lieutenant  Qenend  Stanhope. 

Sir  P.  Nicholson — 

The  Besolution  which  I  haye  to  place  before  the  meeting  is  one  which  you  wHl 
all  anticipate.  We  have  a  double  duty  of  gratitude  to  pay  to  His  G-race,  who  has 
presided  on  this  occasion.  He  has  not  only  found  time,  amidst  the  onerous  duties 
of,  his  high  office,  to  come  and  preside  this  afternoon,  but  as  First  Lord  of  the 
Admiralty,  has  giyen  ub  substantial  reasons  for  gratitude  to  the  Board.  The  persons 
who  haye  filled  an^  appointment  under  the  Board  of  Admiralty  must  bo  well  aware 
how  difficult  it  is,  m  the  face  of  our  growing  expenditure,  to  get  eyen  the  smallest 
sum  for  many  things  which  we  are  anxious  to  improye.  There  are  those  dockyards 
that  some  of  us  haye  had  under  our  charge  ;  we  haye  always  found  that  many  of  those 
proposals  which  we,  in  our  anxioiis  desire  to  improye  those  establishments,  haye 
placed  before  the  Admiralty,  haye  had  those  small  sums  remorselessly  cut  out  before 
the  estimates  were  presented  to  Parliament.  It  therefore  proyes  how  gr^t  is  the 
estimation  in  which  this  Institution  is  held  by  the  Admiralty,  that  His  Orace  should 
come  to  preside  over  us  on  this  occasion,  and  that  we  are  about  to  receiye  so  substan- 
tial a  recognition  of  the  seryices  which  this  Institution  renders  by  spreading  the 
knowledge  we  do  among  the  nayal  and  military  branches  of  the  profession.  I  haye 
only  to  moyo  that  our  thanks  be  giyen  to  the  Duke  of  Somerset,  lor  presiding  on 
this  occasion. 

General  Stanhope — 

I  do  most  cordially  second  that  proposal,  and  I  am  perfectly  ^re,  from  the  able 
manner  in  which  it  has  been  brought  forward,  that  it  will  be  accepted  by  you  with 
that  feeling  of  •gratitude  which  I  think  is  duo  to  His  Grace,  not  only  for  presiding 
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over  us  on  thiB  occasion,  but  for  the  actiye  and  zealous  support  he  has  alwajs  giren 
to  the  Institution. 

The  Resolution  was  put  from  the  Chair,  and  carried  with  acclamation. 
His  Grace  the  Duke  of  Somerset — 

Sir  John  Haj,  and  Gentlemen, — I  am  much  obliged  to  tou  for  the  honour  you  have 
done  me  in  this  tribute  of  thanks.    I  can  assure  jou  that  m  acting  with  the  Secretary 
of  War,  in  the  application  to  the  Treasury  for  a  joint  grant  to  tms  Inatitntion,  I  did 
nothing  more  than  what  I  considered  my  duty  as  First  Lord  of  the  Admiralty.    I 
am  weU  aware,  as  you  are  also,  that  the  position  of  this  Institution  must  become  moR 
and  more  important.    In  fact,  it  is  with  this  Institution  as  it  has  been  with  all  the 
other  Institutions  in  this  town.    Formerly,  the  only  great  scientific  association  wis 
the  Boyal  Society,  but  as  knowledge  spread  and  imormation  was  acquired  mm 
different  subjects,  up  rose  the  Astronomical,  the  Gteographical,  the  Gteological,  and  no 
end  of  small  societies,  which,  as  it  were,  branched  off  m>m  the  Boyal  Society,  karing 
the  parent  stock  in  order  to  obtain  much  more  vigour  themselyes.     The  same  wsal 
has  been  felt  both  in  the  Army  and  Nary,  and  it  was  to  supply  that  want,  tot 
properly,  that  this  Institution  arose.    If  you  look  to  the  present  position  of  the  luta- 
tution,  and  to  what  it  has  done  during  the  last  three  or  four  years,  and  see  Ae 
attention  which  it  has  drawn  to  matters  of  science  connected  with  the  Army  and 
If avy,  you  will  see  the  great  and  growing  yalue  of  this  Institution.     It  was  in  thai 
yiew  that  I  reconmiended  to  the  Treasury  that  the  Admiralty  and  the  War  Oflbe 
should  combine  to  make  this  grant  of  £600  out  of  the  estimates.     I  will  not  take  vp 
your  time.    I  thank  you  sincerely  for  the  thanks  you  hare  given  me.     I  will  onlrssj 
one  word  with  regard  to  the  Museum.    I  observe  that  you  are  thinking  of  mi^ong  s 
large  collection  of  Naval  models.    Now,  I  have  been  a  long  time  a  trastee  of  &ie 
British  Museum,  and  I  know  the  danger  of  large  collections.    In  fact  our  colleoticHis 
become  so  large,  that  we  are  almost  pushed  out  of  the  building  bj  them.     Kow,  we 
have  already  got  a  collection  of  naval  models  at  South  Kensington,  under  thejSdbool 
of  Naval  Architecture.    I  would  therefore  humbly  suggest  to  the  Institution  ihst 
they  should  endeavour  to  restrict  the  models  that  they  collect  here  to  those  that  tif 
applicable  to  what  is  wanted  for  the  day,  rather  than  to  go  back  and  make  a  large 
colloction  of  ancient  models.    The  coUoction  which  is  at  Kensington  can  be  seen  bj 
any  member  of  this  Institution.    Her  Majesty  visited  it  the  other  day,  and  takes  a 
great  interest  in  it,  and  I  have  no  doubt  it  will  become  very  interesting  as  an  historical 
collection  of  Naval  models.    At  the  same  time  a  small  practical  collection  with  refer- 
ence to  the  more  immediate  reqwremenU  of  the  day  would  be  of  great  use  heiv. 
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Brown,  B.  A.,  Comm.  B.N.,  11. 
Burgess,  Ardwick,  Capt.  Q.O.L.L  Mil.,1?. 
BythcU,  B.,  Lieut.  56th  Begt. 
CadeU,  Thos.,  Lieut.  Bengu  Stafl"  Corps. 

Oorbett,  W.  A.,  Keut.  62nd  Begt.  11. 
Costello,  T.  M.,  Surg.  B.N.,  11. 
Crawley,  H.,  Lt.-Col  ret.  f.p.  20th  Regt. 
Crawley,  T.  R.,  Lt.-Col.  6th  Inniskilling 

Dragoons,  12. 
Crowe,  S.  M.,  Lieut.  Kent  Art.  Mil. 


Cuffe,  O.  W.,  lieut.  Boy.  ICar.  Art.,  U 
Cumming,  W.  GK>rdon,  Muor  Bombsj 

BtaflfCoxpe. 
Pando,  A.  C.,  Lt.  Boy.  Nav.  Beserve,  U 
Davenport,  W.  B.,  dapt.  62nd  B^.,  U 
Dickenson,  P.  M.,  Lieut.  Boy.  Sus^x 

L.I.  MU.,  11. 
Drummond.  John,  Lieut,  late  10th  Eos 

1/. 
Dudgeon,  B.  C,  Viyor  6l8t  Begt.,  1/. 
Eelese,  Joseph,  Capt.  Hon.  Art.  Co.,  U 
EUison,  R  d..  Major  h.p.  47th  Regt.,  U 
Evans,  John,  Capt.  6th  Inniskilling  Pn, 

Foster,  J.  F.,  Ens.  Ceylon  Bifles. 
Fulton,  J.  J.,  Capt.  Mad.  Stafl"  Corps. 
Oipps,  H.,  Capt.  9th  Regt. 
Gbodliffe,  JP.  Q-.,  Lieut.   Jx)ndon  Bifl« 

Brig.  Volrs.,  1^. 
Grant,  Wm.,  Lieut  9l8t  Highlander. 
Oratton,  A.  O.  D.,  Lt.-CoI.  Bo  v.  Eng.,  U 
Hai^,  C.  T.,  Capt  Roy  Eng.,  1^. 
Hall,  E.  C,  Capt.  B.N.,  1?. 
Herbert,  Arthur,  Cd.  unatt.,  1/. 
Hutton,  C.  W.,  Capt  59th  Regt.,  1^ 
James,  J.  W.,  Comm.  R.N.,  1/. 
Jones,  a.  P.  B.,  Capt.  Q.O.L.I.  MU. 
Kain,  G-eo.  James,  Capt.  Ist   Middlesex 

Eng.Tolrs.,  1/. 
Kennedy,  J.  J.,  Ens.  10th  Begt, 
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KicUton,  A.  F.,  Lieut.  42ndBojal  High- 
landers, 1/. 
Knight,  U.  S.,  Capt.  19th  Regt.,  1/. 
Lee,  J.  E.,  Lieut.  55th  Beft.,  II, 
McDiarmid,  H.  C,  Li0Ut  Boj.  Ene.,  1{. 
KacGauran,  F.,  Esq.,  Clerk,  War  Office. 
Martin,  Edw.,  Lieut,  late  28th  Mad.  N  J., 

1/. 
Mayo,  W.  R,  Esq.,  Dep.-Anist.  Bup.  of 

Stores,  1/. 
I^ewgent,  St.  Q-.  M.,  Major  unatt.  Assist.- 

Quartcrmaster  Gknend. 
Newton,  C.  E.,  Major  Derbyshire '  Rifle 

Vols.,  1/. 
Ouchterlonj,  T.  H.,  Lieut.  Roy.  Art. 
Panter,  H.  G.,  M^or  Ist  W.L  Regt.,  IZ. 
Pennethome,  L.  P.,  Lieut.  Roy.  Art^  XI, 
Pollard,  Charles,  Capt.  Roy.  Engineers 

(Bengal),  17. 
Pollard,  H.  W.,  Lieut.  67th  Regt. 
Power,  W.  J.,  Comet  6th  Timiilrilling 

I>rB.,U 
Pullen,  W.  J.  S.,  Capt.  R.N.,U 
PnUeyne,  E.  Lieut.  18th  HuMan^  1^ 


Rose,  W.  H.,  Capt.  23rd  Bombay  N.I, 
Sawyer,  G.  W.,  Ens.  8th  or  King's. 
Seton,  W.  C,  Lieut.  82nd  Regt.,  1^. 
Sherbrooke,  W.,  Lieut  RN.,  1^. 
Soady,  F.  J.,  Maj.  Roy.  Art.,  1/. 
Spenoe,  J.,  Ens.  67th  Kegt.,  1/. 
Stewart,  W.  Houston,  C.B.,  Capt.  B.N.,i;. 
Stirling,  Francis,  Lieut.  B.N.,  11. 
Stokes,  Alfred,  Lieut.  38th  Begt.,  1/. 
Taylor,  Ber.  H.  A.,  M.A.,  Chaplain  to 

me  Forces. 
/Dolson,  W.,  Lieut.  85th  Boy.    Sussex 

L.  I.,  1/. 
Tomp9(m,  W.  D.,  Capt.  17th  B^.,  11. 
Yander-Meulen,  J.  H.,  Lt.  60th  Regt.,  1/. 
Voyle,  G.  E.,  Lt.-Col.  Boy.  Art.,  1/. 
Wahab,  Geo.  D.,  Lieut.  20th  Begt.,  1/. 
Walker,  A.,  Lieut.  79th  Highrs.,  1^. 
Watson,  D.,  CoL  82nd  Begt,  1/. 
WeaUieriay,  F.  A.,  Capt  Gth  Iimiakilling 

J>TB.1L 

Wilson,  W.  H.,  Ens.,  7th  Boy.  Fob. 
Wingfield,  W.,  Dep.  Atiiit  Commissary 
Gen.,  U 
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LIBRARY. 


BOOKS  PBESENTED. 


AiDS-MxMOiBB.  A  L*  Usage  des  Officien 
d'ArUllerie.  Troisi^me  Edition.  8*. 
PariJ^  1S56. 

Dictionnaire  de  la  Gendarmerie. 
2nd  Edition.    12^    Paria,  1888. 

2nd  Edition.  12».    Paria, 

1844.  MajoT-Oenfrol  Sir  AUx, 

TuOoch,  K.C.B. 
Annales  Htdbooraphiqubs.    No.  877. 
ler  Trimestre  de  1864.    8^  Paris. 
if.  Le  Ministre  de  la  Marine 
etdea  CoUmk(t. 
Ankuabio      Hffidale      dell      Esercito 
Italiano  1864.    Anno  decimo.    1  YoL 
8'.     Turin,  1864. 

Annuario  dell  Italia  Militare  per 
il  1864.  Anno  prime.  1  Vol.  Turin, 
1864.  The  Italian  Oovemment. 

Annuaire  de  la  Marine  et  des  Colo- 
nies.    Paris,  1864. 

La  Direction  de  la  Revue 
Maritime  et  Coloniale. 
Anstrutheb,     P.,    Major-Qeneral    late 
Madras  Artillery.    The  FUght  of  Pro- 
jectiles.   Pamp.   8yo.     London,  1864. 
2  copies.  The  Author, 

Archives  of  the  Prussian  Artillery  and 
Engineers  for  1861-62-63.    3  Vols. 

The  Prussian  Government. 
Astronomical,  Magnetical,  and  Meteoro- 
logical Observations  made  at  Green- 
wich in  the  year  1862.     Folio.     1864. 
Tlie  Lords  Commissioners  of  the 
Admiralty. 
Balfour,  R,  Dep.-lnspec.  Gen.  of  Hosps. 
The  Timber  Trees,  Timber  and  Fancy 
Woods,  as  also  the  Forests  of  India 
and  Eastern  and  Southern  Asia.      1 
Vol.  8vo.  Madras,  1862.  2nd  Edition. 

The  Author. 


Blue  Books: 

Hudson's  Bay  Companj.  An  ld> 
dress  of  the  Hoase  of  Lords,  dated  2iid 
Jaly,  1868,  for  Copies  of  Oorrespoii- 
denoe  between  the  Colonial  OiBoe  and 
Hudson's  Bay  Company,  since  lit 
Jannaiy,  1862,  relatire  to  a  road  and 
telegraph  to  British  Oolombia— tbe 
transfer  of  the  rights  of  Hudson's  Bij 
Company  to  other  parties. 

Correspondence  respecting  the  cod- 
struction  of  a  Telegraph  line  throagb 
Penia.  1  Vol.  FoUo.  March  18, 1864. 

Further  Papers  relating  to  Military 
Operations  on  the  Gold  Coast.  1  Vol. 
Folio.    June,  1864.     Plan  to  ditto. 

North  America.  Correspondence 
respecting  the  Enlistment  of  British 
subjects  in  the  United  States  Armv. 
Folio.    June  9,  1864. 

Ashantee  War.  Copies  or  Extracts 
of  any  Despatches  relating  to.  Folio. 
June  21, 1864. 

Greenwich  Hospital  Return  to  an 
Order  of  the  House  of  Lords,  dated 
16th  June,  1864.  Copy  of  the  Memor- 
andum on  Greenwich  Hospital.  By 
the  Duke  of  Somerset.  Folio.  June  16, 
1864. 

Army  (India)  Return,  pursuant  to 
an  Address  of  the  House  of  Lords,  for 
Copies  of  the  Despatch  to  the  Govein- 
ment  of  India,  dated  17th  June,  1864. 
No.  194,  informing  them  of  the  steps 
taken  by  Her  Majesty's  GoTemment 
consequent  on  the  report  of  the  Com- 
missioner appointed  to  inquire  into 
the  alleged  departure  from  the  Par 
liamentaiy  guarantee  to  Officers  of 
Indian  Armies.  Folio.  June  25,  1864. 
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Blui  Books,  continued. 

Report  of  Her  Mi^est/g  Commis- 
sioners appointed  to  inquire  into  the 
High  Court  of  Admiralty  in  Ireland. 
iVol.    Folio.    1864. 

Further  Papers  relatire  to  the 
recent  disturbances  in  New  Zetland. 
1  VoL    FoUo.    1862. 

Report  on  the  Realisation  and  Dis- 
tribution of  Army  Prize  by  Commis- 
sioners appointed  to  inquire.  1  Vol. 
Folio.    1864. 

Correspondence  respecting  the 
fitting  out,  dispatching  to  China, 
and  ultimate  withdrawal,  of  the 
Anglo-Chinese  Fleet. 

Report  of  a  Committee  appointed  to 
consider  the  claims  of  Captain  Grant. 
Folio.    London,  1864. 

Papers  relating  to  the  proposal  that 
Parliament  should  guanmteea  Loan 
to  be  received  by  the  QoTemment  of 
New  Zealand  to  meet  the  expenses 
arising  out  of  the  Native  War.  1  Vol. 
Folio.    1864. 

North  American  Correspondence 
respecting  Recruiting  in  Irehmd. 

Two  Papers  relating  to  the  War  in 
New  Zealand.  March  8, 1864.  July, 
1864.    2  Vols.    FoUo. 

Reports.  Colonial  Possessions  for 
the  year  1861.    Folio.  1868.    Part  II. 

Returns.  Wrecks  and  Casualties  on 
the  Cosst  of  the  United  Kingdom 
from  Ist  January  to  81st  December, 

1862.  Folio.    1868. 

Journal  and  detailed  Reports  relative 
to  the  Exploration  of  British  North 
America,  by  Captain  Palliser,  during 
the  years  1857-68-59  and  1860.  Folio. 
1868. 

Further  Papers  relaliTe  to  the  affiurs 
of  New  Zealand.  2  Vols.  Folio.  1868 
and  1864. 

Report  of  the  Ordnance  Survey  and 
Topographical  Dep6t  to  December  31, 

1863.  1  Vol.    Folio.    1864. 

Royal  Commission  on  the  Sanitary 
SUte  of  the  Army  of  India.  2  Vols. 
Folio.     London,  1863. 

Report  on  Ventilation  of  Cavalry 
Stables.    Folio.    London,  1864. 

Report  of  the  Commissioners  ap- 
pointed to  inquire  into  the  Sanitary 
State  of  the  Army  in  India,  with  Pre- 
cis of  Evidence.  1  Vol.  8vo.  London, 
1863.  W,  F,  Higgins,  £$q. 

Return,  Navy  Labour  Chart,  Nav}' 
Estimates  for  1864-65.    Anonymousiif, 


Blub  Books,  continued. 

Return,  Malta  New  Dock.  Folio. 
1868.  Anonymously, 

Portsmouth  Dockyard  Extension, 
with  plans.    Folio.    1864. 

Anonymously, 

Report,  Patent  Oflice,  Library,  and 

Museum.  1  Vol.  Folio.  July  19, 1864. 

Second  Report  on  Dockyards.  1  Vol. 

FoUo.    July  15, 1864. 

Navy.  Ships  Annual  Account  of 
Expenses  incurred  on  Her  Majesty's 
Ships — Building,  Converting,  Repair- 
ing, and  Fitting,  &c.,  during  the  finan- 
cial year  1868-64.  1  Vol.  FoUo.  July 
22, 1864.  Anonymously, 

Ordnance  Report.    Folio.    1868. 

Colonel  Frtnch,  M.P. 
Statement  of  the  Savings  and  Befi- 
eiendes  upon  the  grants  for  Navy  Ser- 
vices in  the  year  ending  Slst  March, 
1868.  Major  L.  WhUe, 

Report  of  the  Barrack  and  Hospital 
Commission  on  the  Sanitary  Condition 
and  Improvement  of  the  Mediterranean 
Stations.    Folio.    London,  1868. 

Secretary  of  State  for  War. 
SUtistical  Return  of  the  Health  of 
the  Royal  Navy  1859-60.  2  Vols.  8vo. 
1862-63. 

Army  Medical  Department.  Statis- 
tical, Sanitary,  and  Medical  Reports, 
1861.    1  Vol.    8vo.     1868. 

Report  from  the  Select  Committee 
of  the  House  of  Lords,  appointed  to 
inquire  how  fiir  it  may  be  practicable 
to  ofier  better  shelter  for  Shipping 
upon  our  Coast.  1  Vol.  FoUo.  August 
13, 1860. 

Report,  Naval  Promotion  and  Re- 
tirement.   1  Vol.    FoUo.    1868. 

Report  of  the  Commisdon  on  the 
Memorials  of  Indian  Officers.  Folio. 
1864. 

Return,  Timber  in  Dockyards.  1 
Vol.    Folio.    1868. 

Colonel  Dunne,^  M,P, 
BoTKR,  A.     History  of  the  Reign  of 
Queen  Anne.    1  Vol.    FoUo.    178?. 
Sergeant  Stephen  Fiest^ 
Sco.  Fus,  Ods, 
BuDOKT  des  D6pensesder£xercicel865. 
1  VoL    4^    Paris,  1864. 

M.  Le  Ministre  de  la  Marine 
et  des  Colonies, 
Cardigan,  Lieut-General  the  Right  Hon. 
the    Eari    of,    K.C.B.      The  Cavalry 
,     Brigade  Movements.    1  VoL    Small 
4to.    London,  1S61.   The  Author, 
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Catalogue,  Topographical  Dep(^t^  Si. 
PeterBbajgh^  1  VoL 

The  Russian  Govemmad, 
'  War  Office  Library.    1  Vol. 

.  8yo.    London,  18di» 

The  Secretary  qf  State/or  War, 

Cusr,   Lieut.-Gen.   Hon.    Sir    Edward 

JLCM,,  ke.    Annals  of  the  Wars  of 

the  19th  Century.    YoU.  IIL  and  lY. 

8to.    London,  1863. 

The  Author, 
Bavib,  W.    Catalogue  of  JfineralB  in 
the  Mueeum  of  the  Boyal  Aitilleiy 
Institution,  Woolwich.    2  Copies. 
Six  Pamphlets  on  Geology. 

J.  Tennant,  F.0.8. 
Dbaoh,  S.  M.,  F.R.A.&    On  the  Circle- 
Area,  and  Heptagon-Chord.     Pamp. 
Sya  The  Author. 

DmrcAK,  F.,  Lieut.  ILA.  Our  Garrisons 
in  the  West ;  or.  Sketches  in  British 
North  America*    8yo.    London^  1864. 

The  Author. 
Edwabdb,  M.  Milne.  Snr  de  nouyelles 
observations  de  MM.  Lartei  et  Christy 
relatiTcs  &  rezistonce  de  I'homme  dans 
le  centre  de  la  France  k  une  epoque  oil 
cette  contr^e  ^tait  habitue  par  le  Benne 
et  d'autres  animaux  qui  n'y  viyent  pas 
do  nos  jours.  Extrait  des  comptes 
rendus  des  s^aneea  de  I'Acad^nie  des 
Sciences.  Tome  LYIII.    Pamp.  Folio. 

//.  Christy f  Esq. 
Ellis,  B.  E.,  Captain  R.A.  Our  Artillery 
as  proposed  to  be  He-modeDed.  Pamp. 
8vo.  London,  1864. 
Evolution  Squadron  under  the  command 
of  Vice-Admiral  Lord  Hood,  Principal 
poi«itioD  of  the  Summer  of  1792. 
Folio.    MSS. 

Rear-Admiral  J,  J.  Stopford. 
Fox,  C.  K.,  Lieut.-GeneraL  Engravings 
of  unpublished  or  rare  Greek  Coins. 
Part  I.  Europe.  Part  II.  Asia  and 
Africa.  4to.  London.  Tlie  Autlior. 
GiORNALE  del  Genio  Militare.  Anno  1. 
1863.  22  Parts.  38  Plates.  With 
Index.     8vo.     Turin. 

Giomale  di  Artiglieria.  Publicato 
d'Ordine  del  Ministero  della  Guerra, 
1861-1863.     8vo.    Turin. 

Operazioni  dell  Artiglieria  negli 
assedi  di  Ga^ta  e  Messina  negli 
anni  1860  e  1861.  1  Vol.  Koy.  8vo. 
Turin.     1864. 

Kelazione  sulle  Leve  Esequito  in 
Italia  delle  annessioni  delle  varic  Pro- 
vincie  al  30th  September,  1863.  1  Yol. 
4to.    Turin,  1864. 


Tabella  Denenle  d^e  Stauee  Dd 
Corpi,  1864. 

The  ItcUian  OovermmfiU, 
Gbsenfiild,  H.    Onr  Future  Navy :  its 
Tactics,  and  how  to  Construct  it  Punp. 
Syo.    London,  1868.  7%e  AvJUior. 

HALfltrKDyRear-AdmiraL  England's  Kaiy 
Unarmed.  A  Series  of  Letters  to  the 
First  Lord  of  the  Admiralty,  and  in 
*'The  Diily  Newa."  Pamp.  9n, 
London,  1864.    10  Copiei. 

2nd  Edition.     With  Al 

denda»  The  Author. 

Hxbsb-Dabmstadv,  Grand  Duchy  ot 
Military  InatroetioikB  firom  1863  to 
1864.     13  Parts. 

Mc^  F.  SduOe,  lAbrarkm,  War 
Department,  DarmstaiL 
Hints  on  National  Defence,  on  maltai 
connected  witk  Art  and  other  Saigecta 
Pamp.    Stoi    London,  1864. 

Anomfmoiuki. 

HoDoi,  W.  B.    A  Paper  on  Sh^wrecb 

in  the  Soyal  Navy.     Pamp,     8to. 

London,  1864.  The  AuAsr, 

IiWEBUonoHB,  Additioaal,  for  the  Ships 

of  War.    1  YoL  am.  4to.    1799. 

Bear-Admiral  J^  J.  Stopford. 
IsTEBVATiONAL  EihiMtion,  1862.  B^ 
ports  by  the  Juries  on  the  SntrieetsiB 
the  86  Classes  into  which  the  "^hibi- 
tion  was  divided.  Imp.  8to.  LondoB, 
1863. 

H.  M.  Commissioners  of  the 
Iniei'national  Exhibition  of  1862. 
EoNGL:  Krigs  Yetenskapa-Akademieiis. 
Handlingar    och  Tidskria.     3  Tok 
1861-62-63.    8vo.    Stockholm. 

The  Swedish  Government, 
La  Charit6  sur  les  Champs  de 
Bataille,  suites  des  Keeultat^  de  la 
Conference  Internationale  de  Geneve. 
Geneve.  1864. 
Le  CongrIs  et  le  Traito  de  Geneve. 
Pamp.    Aoiit,  1864. 

Le  Congr^s  de  Geneve.     Bapport 
addres8(i  au  Conseil  F6d6ral. 

Mons.  Hmrie  DwmM. 

Letrot,  J.  H.,  Brigadier-Geneial  E.A 

F.K.S.      Official    Catalogue    of    the 

Museum  of  Artillery  in  the  Botundi, 

Woolwich.  Pamp.  8vo.  London,  1864. 

ru  Author. 
Lendt,  Capt  A.  F.,  F.G.S.,  &c  A 
Practical  Course  of  Military  Surveyhig 
including  the  Principles  of  Topo- 
graphic J  Drawing.  1  Vol.  4to. 
London,  1864.  The  AuAor. 

MAOifsnoAL  and  [Meteorological  Obaer- 
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▼Bti<nis  made  at  the  Cbytersmeift: 
Obwrvatory,  Bombay,  1861.  Folio. 
Bombay,  1862. 

Secretcptf  af  State  for  fncKa 
Haktot,  Mi^or,  4ih  Em^nOwn.  Rlgrfm 
Kniflanoe.    Pamp.    d  Copies. 

Specification  of  a  Cinerator  for  the 
oae  of  Bnhming  and  other  Hindoo 
Ototes  wha  perfonn  their  Funeral  Rites 
by  Bnrtfin^.    Pamp.    8vo.    Bombay. 

TheAtUhor, 
MtMOTBg  of  tbe  l^oMphical  Depdt, 
81  Petertburgb.    3  Vols. 

The  RuMkm  War  Department. 
MiLLKB,  Major  P.,  R.A,,  fffM.     Gtm 
Cotton.    An  Introduction  to  the  Pro- 
perties and  Histoiy  of  the  Subetsnee. 

TheAutkcr, 
Equipment  of  ArtiUeiry,  compiled  by. 
1  ToL  8to.    London,  1864. 

The  Sectttarp  cfBtaiefiT  War. 

Naval  Officer.  A  Few  Bemarkson  Naval 

Promotion  by  a.   Ptanp.  8to.  London, 

1864.  Anonymously. 

NZWBPAFEBS: 

1798,  Miscellaneoat  from  November 
to  December.    1  Vol. 

1794v  Urom  Jaaoar?  io  Dwember. 
1  Vrf. 

1795,  firom  January  to  December, 
1  VoL 

1795;.  **  Tme  Britoa  "  from  January 
to  June.    1  Vol. 

1796,  "True  Briton"  from  July  to 
Deeember.    1  Vd. 

1796,  "Morning  Chronicle*'  and 
"  Oracle  "  frook  Januaiy  to  Deeember. 
SYols. 

1800,  Yario«i»  from  Jaanttry  to 
December,    1  Vol. 

1801,  farious  fkxmi  JbMsry  to 
December.    1  VoL 

1802,  Tarious  from  Jannaiy  t» 
December.     1  VoL 

1806,  various  from  January  to 
December.    1  Vol. 

1807,  various  from  January  to 
December.    1  VoL 

1808,  various  from  Januaiy  t<^ 
December.    1  Vol. 

1809,  various  from  Januaiy  to 
December.    1  Vol. 

1810,  various  fr<mi  January  to 
December.    1  Vol. 

W.  r,  Higghu,  Esq. 
PvTRn^  M.,  Captain  14th  Begt.  Topo. 
Staff.  Army  of  Great  Britain.  1864-65. 
2nd  Edition.    London,  1864. 

The  Secretary  of  State/or  War. 


Rkddis,  Jas.    Slavery.    Small  Pamp. 

TheAuth&r. 
Kbport  on  the  Fedend  Swiss  Army,  by 
Colonel   J.    L.    A.    Simmons,    C.B.^ 
Boyal  Engineers. 

The  Secretary  of  State  for  War. 
Rbvub     Maritime    et    CoIonUde.      14 
Numbers.    1864.    Paris.    8vo. 
La  IHrectioii;  de  la  Marine 
etdetOoUmies. 
BoBiNSO!^  John,  B.A.  and  M.B.     An 
Easy  Mode  of  ascertaining  the  Capaln- 
Htie6fofSoil,&c.  New  addition.  Pamp. 
8vo.    London,  1868.         The  Author: 
BoTAL  Enoineebs.    Professioual  Papers 
of  the  Corps  of.  VoL  XIII.  8vo.  1864. 
New  Series.  The  EdUor. 

BOTAL  EnOIKXEB  EffTABLIBHirKNT  : 

Lecture  6.  The  Principles  of  Me- 
chanics, by  Lieut  Fraser,  B.E. 

Vol.  III.,  Pkper  XL  On  the  ICouths 
of  the  Danube,  and  Improvemenii  of 
the  Mouths  of  Bivers  in  non-Tidal 
Seas,  by  Major  Stokes,  B.E. 

Paper  VII.  On  the  Causes  of  Devia- 
tion of  Projeetiles  unconnected  with 
Bifling,  by  Lieut  Bichardson,  B.E.  2 
Copies. 

Paper  IX.  PriUciplea  of  Bosenrad 
Defences,  by  Coloael  Onham,  R.S. 

The  MatabUskmenL 
BoTAL  Socutt,  th9  President's  Address 
at  the  Anniveiaaiy  Meeting  of,  80th 
November,  1868.  dvo.  London,  1863. 
Application  ol  Ghm-Ootton  to  War- 
like Purposes.  Beport.  Pamp.  8to. 
London,  186& 

Maj.-€hen.  B.  Sabine,  R.A.,  D.O.L., Se. 
Bulk  and  Begulatioaa  of  the  Ootym  €0 
ommiBHiowaires.    2  Copies. 

The  Founder,  Captain  Walter. 
BuasiAN  Military  Journal    12  Numbers 
for  1863, 1  Number  for  1864. 

The  RvBman  €h9emmenL 
Bdbsiak  Militaxy  Joomal.    6  Numbera 

Colonel  NaiMty. 
Samuda,  J.  IXA.     On   the  Form  md 
Materials  of  Iron-Plated  Ships.    Witli 
Discusnon.     Pamp.     8vo.     Loadun, 
1864.  The  Auihor. 

Sanitabt  CoauttiiBBion  of  the  United 
States  Army.  Sucoinci  Narrative  of 
its  Works  and  Purposes.  1  VoL  8vo. 
1864. 

Statement  of  the  Objects  and 
Methods  of  the  Sanitary  Commission, 
No.  69.    Pamp.    8vo.     1864. 

The  United  States  Sanitary  Com- 
miarion.    Small  Pamp.   8vOr  BoitoD^ 
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FROCEEDIKGS  OF  THE 


1864.      Hilitary,  Medical,  and  Sar- 
gical  EBBays.     1  Yol.     8to.     1864. 
United  States  Sanitary  Commiaaion 
{English  Branch). 
SoiENTiFic  American,  the.    A  Weekly 
Journal  of  Practical  Information  in 
Art,   Science,  Mechanics,  Chemiatry, 
and  Mannfactores.    1  Number. 
A.  H.  Dillon,  Esq,,  Ensign  Rifle  Brig, 
SooTT,  B.  A.  E.,  Oomm.  B.N.    On  the 
Principles  of  Construction  and  Arma- 
ment of  Iron-Clads.  Pamp.  4to.  1864. 

The  Author, 
Sbip-Buiidino,  Theoretical  and  Practical, 
Partal.-V.  Polio. 

Mr,  W,  Mackenzie, 
Signal  Book  for  the  Ships  of  War.  1  Yol. 
4to.  London,  1808. 

Bear-AdrnmU  J.  J.  Stop/ord, 
Smyth,  W.    H.,  Vice-Admiral,  K.S.P., 
D.C.L.,  &c.     Addenda  to  iEdes  Hart- 
welliaiue.    Folio.    London. 

The  Author, 


Tksjxast,  Sir  James  Emerson.  The  Stofj 

.    of  the  Guns.    8yo.     London,  1864. 

TheAulhor. 

The  Rifle  CoNFKBizroK  of  1864.  Report 
of  Proceedings.  With  AddiUonal 
Papers  and  Drawings  and  an  Index. 
8to.    London,  1864. 

Captain  J,  MaeGhrigor, 

United  Sbbyige  Club.  Alphabetied 
List  of  Members,  with  the  Rules  and 
Regi^tions. 

The  Seeretaay  of  the  Oni. 

WALKtB,  A.,  Esq.,  Ident  7iHh  Higha, 
School  of  Mnsketiy,  Hythe.  Tht 
Rifle :  its  Theory  and  Practice.  8vo. 
London,  1864.  The  Author. 

Walxeb,  J.  Description  of  Kew  YmmI 
and  Mode  of  Workings  Guns,  with 
Plan.    7  Copies.  The  Author. 

West  Indies,  Action  in,  dniing  the  late 
War,  by  an  O^cer  of  the  Royal  Kaiy 
who  was  present  1  Yol.  4to.  Chester, 
1784.     BearAdmiral  J.  J.  Stop/ord. 


JOURNALS   AND   TRANSACTIONS. 


Institutions. 
Absooiation — The  British.     Index  to 
Reports  and  Transactions  from  1881  to 
1860,  for  the  Adyancement  of  Science. 
1  Yol  8to.    London,  1864. 

Report  of  the  Sdrd  Meeting  of  the 
British  Association  for  the  Advance- 
ment of  Science,  held  at  Newcastle- 
upon-Tyne  in  August  and  September, 

1863.  1  Vol  8vo.    1864. 

The  Association, 
Mechanical  Engineers,  Proceedings  of, 
4th  and  5th  August,  1868.    Parts  II. 
and  III. 
6th  November,  1863. 
28th  January,  1864. 
5th  May,  1864.  The  Imtitution. 

Naval    Architects,    Transactions    of. 
YolIY.     4to.     1863.   The  ImtUutim. 
RoTAL  Artillery,  Proceedings  of.    Vol 
III.,  No.  16.     Yol  IV.,  Nos.  2  to  8. 

1864.  The  Institution. 
Royal,  of  Great  Britain,  Proceedings  of. 

Parts  III.  and  IV.  of  Vol  IV. 

Weekly  Evening  Meeting,  Friday, 
16th  April,  1864.  Chemical  History 
and  Application  of  Gun-Cotton.  By 
Professor  Abel,  F.RS. 

The  Institution. 

Royal   Life  Boat,  Journal  of.     Nos. 

61—64  of  Vol  V.         The  ImtitiUim. 

United   Service   of   Western   Indla. 


Confucius,  the  Sage  of  ChinA :  bong 
the  subject  of  a  Lecture  delivered  at 
the  above  Institution  on  the  14tii 
October,  1868,  by  M.  Hang,  FhiLD. 
8  copies.    Small  8vo.    Poona,  186S. 

The  Institutkm. 

SOCIBTIEB. 

Antiquaries,  Proceedings  of.    Yol  U^ 

No.  6.  The  SooO^. 

Arts,  Journal.    Vol  XII.     Nos.  680  to 

632  of  Vol  XIII.  The  Society. 

Art-Union      of     London,       Aim^nar, 

3  copies. 
Annual  Report  and  List  of  Memben. 

TheSodety, 
Royal  Agricultural,  Journal.    Parts  L 

and  II.  of  Vol  XXY. 

The  Society. 
Royal  Asiatic,  Journal.    Parts  III.  and 

IV.  of  Vol  XX.    Part  I.  of  Vol  I. 

New  Series.  The  Society. 

Royal  Astronomical,  Memoirs  of.    Vol 

XXXII.,  for  the  Session  of  1862-8. 

The  Society. 
Royal    AsTRONoincAL,    of    RdinburgL 

Astronomical  Observations  for  1865 — 

69.     Vol  XII. 
Report    read    by    the    Astronomer 

Royal    for    Scotland    to    the   Special 

Meeting  of  Her  Miyesty's  Government 

Board  of  Visitors.    Small  Pamp.,  4to. 

1864. 
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BoTAL     GiooaAFHiGA£»     Proceedings. 
Vol  VIII.    Nob.  1—6. 
JoanuO.    Vol  XXXIII.    1868. 
Beport  of  the  Council  at  the  Annual 
General  Meeting,  April  29th,  1864. 

Beport  of  the  Aocounta  of  the  Audi- 
tors appointed  2lBt  JannaiT,  1864. 

TheSocietif. 

Thb  Botal,  Proceedings.  Nob.  60  to  69 

of  Vol  XIII.  The  Sodeiv. 

BoTAL    Naval    Scbiftubi    Riadibh. 

Occasional  Papers.    10  copies. 


Zoological  Socutt  (of  London),  Pro- 
ceedings. Parts  h,  II.,  and  III.  of 
1868. 

Tnmsactions.    Part  HI.  of  Vol  V. 

Beport  of  the  Conndl  read  at  the 
Annual  General  Meeting,  29th  April, 
1864. 

Beport  of  the  Aceounts  of  the  Audi- 
tors appointed,  2l8t  January,  1864. 

TheSodetif. 


BOOKS   PUBCHASED. 


Aloock,  Sir  Butherfoid,  K.O.B.  Narra- 
tive of  a  Three  Years'  Besidence 
in  Japan.  2  Vols,  8to.  London, 
1863. 

Ba&bt,  p.  The  Dockyards,  Shipyards, 
and  Marine  of  France.  1  Vol,  8vo. 
London,  1864. 

Dockyard  Economy  and  Naval  Power. 
1  Vol,  8vo.    London,  1868. 

Bat,  Christian  Frederick.  Engelsk 
Dansk  Ordbog.  2  Vols,  8vo.  Copen- 
hagen, 1806. 

BoNNKFOUX,  Baron  de.  Dictionnaire  de 
Marine  k  Voiles  et  k  Vapeur.  2  Vols, 
large  8vo.    Paris,  2nd  edition. 

BouTAKOv,  Gr^goire,  Bear- Admiral  Imp. 
Bussian  Service.  Nouvelles  Bases  de 
Tactique  Navale.  1  Vol,  8vo.  Paris, 
1864.  Tnmslated  from  Bussian  into 
French. 

Boxn,  K  M.,  Captain  Boyal  Artilleiy. 
Treatise  on  Artillery.  1  Vol,  8vo. 
London,  1860.    Two  diagrams  to  do. 

Chapter  on  Congreve  BocketB. 

Pamp.,  8vo.    London,  1860. 

Buruk's  Landed  Gentry  of  Great  Britain 
and  Ireland.  1  Vol,  large  8vo.  London, 
1863. 

CmsMZT,  G.  Observation  on  the  Amal- 
gamation of  the  Begiments  of  Boyal 
and  Indian  Artillery  and  Engineers. 
Pamp.,  8vo.    London,  1861. 

CuvNiNQHAM,  J.  D.,  Captain  Indian  Army. 
A  HistoxT  of  the  Sikhs  from  the  Origin 
of  the  Nation  to  the  Battles  of  the 
Sutlej,  wiih  Map.  1  Vol,  8vo.  London, 
1849. 

DAUMAii,  £.,  G6n6ral  de  Division,  Ac. 
The  Horses  of  Uie  Sahara  and  the 
lilanners  of  the  Desert     Translated 


from  the  French.    1  Vol,  8vo.    Lon- 
don, 1868. 

ENoiinucBB,  Architects,  and  Contractors* 
Pocket-Book.  1  Vol,  small  8vo. 
London,  1864. 

Sbskini,  John  Elphinstone,  Captain  B.  A. 
Journal  of  a  Cruise  among  the  Islands 
of  the  Western  Pacific  1  Vol,  8vo.  1858. 

Etbi,  Edward  John.  Journals  and  Ex- 
peditions of  Discovery  into  Central 
Australia  in  the  Years  1840-1.  2  Vols, 
8vo.    London,  1846. 

FtzKKSAC,  M.  le  Due  de.  Souvenirs 
Militaires  de  1804—14.  1  Vol,  8vo. 
Paris,  1868. 

Haklutt    Socirt.    Beport  for   1868.' 
1  Vol,  8vo.    London,  1863. 

The  Travels  of  Ludovioo  di 

Varthema  aJ).  1608 — 08.    1  Vol,  8vo. 
London,  1864. 

The  IVavels  of  Cieia  de  Leon 


in  1554.     1  Vol,  8vo.    London,  1864. 

Hallbok,  H.,  Migor^n.  U.S.A.  Ele- 
ments of  Military  Arts  and  Science, 
kc,,kc  IVol,  8vo.  Srd  Ed.  New 
York,  1862. 

HoLLET,  Alexander  L.,  B.P.  A  Treatise 
on  Oninance  and  Armour.  1  Vol,  8vo. 
New  York,  1865. 

Index  GaooRAPHicus,  being  a  list,  Al- 
phabetically arranged  of  the  Principal 
Places  on  the  Globe,  computed  speci- 
ally with  reference  to  Keitii  Johnson's 
Atlas.    1  Vol,  8vo.    London,  1864. 

JoKB,  J.  Beete,  M.A.,  F.G.S.  NarraUvc 
of  the  Surveying  Voyage  of  H.M.S. 
"Fly."    2Vols,8vo.    London,  1847. 

Kati,  John  William.  A  History  of  the 
Sepoy  War  in  India,  1857-1858.  1  Vol, 
Svo.    London,  1864. 


PBOCEI!Dni0d  OV  TH£ 


'KntAsrov,  A.  F.,  Ideat.  B.K.  CasoaltSes 
Afloat,  with  Practical  Suggestions  for 
their  Prevention  and  Rem^y.  1  Vol, 
8to.    London,  1849. 

LbiBouLATiy  Ch.  AnnaleB  da  Conserya- 
ioire.    Nob.  15  and  16.    1864. 

Lafat^  J.,  Capitaine  d'Artillerie  de 
Mariner  Aiae-M6iiioire  d'  Artillerie 
Navale.    IYoVSto.    Paris,  1860. 

Lanolbt,  Edward  Archer,  late  Captain 
Madras  Cavalry.  Narrative  of  a  Resi- 
dence at  the  Court  of  Meer  Ali  Moorad ; 
with  Wild  Sports  in  the  Valley  of  the 
Indus.    2  Vols,  8vo.    London,  1860. 

Le  Rodqe,  Le  Sieur,  Ingdnieur  G6o- 
f  graphe  du  Roi.  Journal  du  Camp  de 
Compi^gne  de  1789.  1  VoL  Paris,^ 
1761. 

MaoDougall,  Li-Colonel  P.  L.  Modem 
Warfare  as  InflueiK^  by  Modem 
Artillery.  1  Vol,  8vo.  London, 
1864. 

Martin,  Frederick.  The  Statesmaa  Y^ar 
Book  for  the  Year  1866.  1  Vol,  8vo. 
London,  1865, 

MAsmr,  R.  M.  The  Hudson  Bay  Terri- 
tories and  YaDcoven  Island.  1  Vol, 
8yo.    London,  1849. 

MnJTAiB  ConrerBationfr-Lexikon.  Edited 

^by  H.  E.  W.  Von  der  Lttke.  8  vols, 
8to.    Leipzig,  1888. 

MUBBAT,  Arch.  E.  History  of  the  Scot- 
iash  Regiments  in  the  British  Army. 
1  Vol,  Svo.    Glasgow,  1862. 

Napoleon  Ieb,  Correspondence  de.  Vols 
XIV.,  XV.,  and  XVI.  8vo.  Paris, 
1863-64. 

Pabib,  M.,  Ic  Contre-Amiral.  Supple- 
ment ^  I'Art  Naval  &  I'Expofiition 
Universelle  de  1862.    Svo.    Paris. 

Parkes,  Edmd.  A.,  M.D.,  F.R.S.  A 
Manual  of  Practical  Hygiene,  prepared 
especially  for  use  in  the  Medical  Ser- 
vice of  the  Army.  1  Vol,  8vo.  London, 
1864, 

Percy,  John,  M.D.,  F.R.S.  Metallurgy, 
the  Art  of  Extracting  Metals  from 
their  Ores,  and  adapting  them  to 
various  purposes  of  Manufacture,  Iron 
and  Steel.  1  Vol,  8vo..  London, 
1864. 

Perry,  M.  C,  Comr.  U.  S.  Navy.  Nar- 
rative of  an  Expedition  of  an  American 
Squadron  to  the  China  Seas  and  Japan, 
in  the  Years  1862,  '68,  and  '54.  1  Vol. 
New  York,  1867. 


Qubbn's  B^^tiona  and  Admiral^  I*> 

structions,  Addenda  to.     1  Vo^  fbHio, 

1864. 
Raitkinb,  W.  J.  It.,  C.S.     A  MsBva  of 

Applied    iteelMiiicg.       1    Vol,  fro. 

London,  1864. 
Report  of  owf  Oommwioiier  on  Cossi 

Defences.    2  Vols,  8yo.     Washington, 

1862. 
Rodman,  T.  J.,  Captain  of  flie  Ordnaaee 

Department  U.S.  Army.    Reports  ef 

Experiments   on   the    Properties  cl 

Metals  for  Cannon  and  the  Qualities  of 

Cannon  Powder.    1  Vol,  4to.    Boston, 

1861. 
BoEMER,  J.,  LL.D.,  late  Officer  of  Cavaliy, 

Netherlands.     Cavalry:    its  Hiitoiy, 

Management,  and  Uses  in  War.  1  Vo^ 

8vo.    New  York,  1863. 
RUsTow,  Cessar.     Dte*  Kri^BhandfeM^ 

wsffen«    2  V<^    Berlin,    1857  and 

1864. 
Seoours  aux  Blesses.  Communicationda 

Comity  International  ikiaant  suite  ai 

compte  rendu  de  In  Oonfitevnee  Tnt«- 

nationale   de  Geneve.      1    Yol,  8«b. 

Geneve,  1864. 
Sturt,  Charles,  Captain,  f.L.S.,  FJLOJS. 

Narrative    of    an    Expedition    into 

Central  Australia  2Vo10,8to.  LosBdon, 

1849. 
ToDLEREir,Lieut.-G§n<ral,Kde.  D6faiM 

de  S6bastopol.    Vol  1,  Parts  1  and  2, 

4^    St.   Petersburg,   1868.     AtlM  to 

Ditto.    Elephant  Folio. 
Tredoold,  Thomas.    Practical  Essay  im 

the  Strength  of  Ca^Iron  and  otber 

Metals.    2  Vols,  Svo.     London,  1862. 
Wellington,    Arthur,    Duko    of,    K.G. 

Supplementary  Despatches.     Vol  Xlt 

8vo.     1864. 
Wheaton,  Henry,  LL.D.     Elements  of 

International     Law.      1    Vol,    8fo. 

1864. 
WoLFPB,    Ernest.     Dictionary — Danish 

and  English.    1  V<^,  4to.     London, 

1779. 
Wright,  Robert'    The   Life   of  Hsjov- 

General  James  Wolfe.     1   Vol,  8fo. 

London,  1864. 
Yonge,  C.  D.    The  History  of  the  BnOih 

Navy  from  the  Earliest  Period  to  Ito 

Present  Time.    2  Vols,  8vo.    Londen, 

1863. 
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PBRIODIOALS    PURCHASED. 


Alley's  Iitdiav  Mail. 
Annual  REOiarnoL 

AbMT  A5D  NaTT  GaZSRE. 

Abmt  List,  Hart's. 
Abmt  List  Mokthlt. 
Abtizan. 

CfviL  EflronnRB* 
Eddtbuboh  Bkvuw. 
evoinxeb. 

GXHTLDCAir's  MAOAJXirB. 

Herald,  New  Tore. 

JOXTRNAL,     EdiNBUBOH     NSW     PBIL080- 
FmCAL. 


Journal  des  Armss  SptoAUir 
Journal  des  Seryiobi  MiLiTAiRSir 
Journal,  SraoTAnum  Milraibe. 
Jouknal^  United  Sisvigi. 
Mechanics'  MAaAZnnE. 
Nautical  Magazine. 
Naval  and  Militart  Oazette. 
Navy  List,  QuAmRLT. 
Notes  and  Querim. 
Quarterly  Review, 
The  Times. 

WESTinNSTER  RbVXXW. 

Yeab-Book  of  Facib. 


MAP8,   PLANS,   CHARTS,   SKETCHES,   Ac 


Map  of  the  Idsad  of  Aben  in  Denmark. 
2  Copies. 

Two  Map6  nioBtrating  the  late 
Action  in  New  Zealand.    2  Copies. 

Plan  of  the  District  around  Shanghae 
nnder  the  protection  of  the  Allied 
Forces.     1862-63.    2  Copies. 

Map  of  Jutland.    2  Copies. 

Sketch  of  the  Fortress  of  Frcdericia 
and  its  neighbourhood,  Jutland.  2 
Copies. 

Map,  in  two  sheets,  •  of  the  neigh- 
bourhood of  the  Waikato  River,  New 
Zealand. 

Map  of  Virginia,  showing  the  Lines 
of  Operations  of  the  Fedeial  and  Con- 
federate Armies.  2nd  Edition.  2  Copies. 

Miu>  of  the  Port  of  the  Northern 
Island  of  New  Zealand,  showing  the 
Scale  of  the  Military  Operations  of 
1863-4.    2  Copies. 

The  Secretary  o/Staie/or  War. 
Maps  (American) : 

1.  Mountain  Region  of  North  Caro- 
lina and  Tennesee. 

2.  State  of  Virginia. 

8.  Charleston  Harbour  and  its  Ap- 
proaches, showing  the  Positions  of  the 
Rebel  Batteries.     <7.  S.  Coast  Survey. 

4.  Southern  Miviauppi  and  Ala- 
bama, showing  the  Approaches  to 
Mobile. 

5.  Battk  Field  of  Chattanooga,  with 
tlie  Opemliou  of  the  National  Forces 


nnder  the  command  of  M%{or-Oeiiend 
U.  S.  Gmt,  during  the  23rd,  24ik, 
and  25th  November,  1S63. 

6.  Phin  of  Fort  Jaeksoii,  showinir 
the  Effects  of  the  Bombardment  by 
the  Mortar  Flotilla,  from  the  18th  to 
24th  April,  1862. 

7.  Plan  of  the  Reconnoissance  of 
the  Mississippi  River  below  Fort  Jack- 
ami  and  St.  Philip. 

8.  Plans  and  Views  of  Rebel  De- 
fences, Coast  of  South  Carolina. 

Captain  O.  Ooodenough,  RJtf. 
Map  of  Canada  West,  Mounted  and  Var- 
nished, with  Case. 

Maj.'Oen,  CnUchley. 
Plan  of  Malta.    Valatta  Harbour^Pro* 

posed  Docka. 
CapL  E.  Oardut€rFi8kh<mrne,  RJT.,  C.B. 
Thirteen     Charts    Published     between 
August,  1863,  and  August^  1864. 

Tht  Lordu  CammiaaUwer*  of  the 
Admiraltu, 
Sketch  of  a  Hammock,  the  mveation  of 
Captain  McGwers»  1st  Royals. 

John  Wilson  Smith,  JEeq.,  Ensign 
1st  Royal  Regt.  of  Foot. 
Photographs,   Sixty-six    (Monnted)^    of 
Ouns. 

Four  ditto  of  Captain  Orant's  Cook- 
ing Apparatus. 

Ditto  llinch  Blakdy  Ckm. 
Ditto  Oblique  Front. 
Ditto  Oblique  Rear. 
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Photograph  9-inch  Blakely  Onn. 

Ditto  Oblique  Front 

Ditto  Oblique  Rear. 

Ditto  Wagon  Boiler. 

Ditto  I^ontoon. 

Ditto  Pontoon  Baft. 

Ditto  Boiler,  ready  for  Cooking.  ^ 

One    ditto    Whitworth    l-pounder 
Bifled  Gun.    2  Copies. 

Two  ditto  Manby's  Life  Preaenring 
Apparatoa.    Colonel  Boxer's  ditto. 

Five  ditto  X2-poander   Annstrong 
Gan  for  Competition  Trial. 

One  ditto  Captain  Keys,  B.N.,  Plan 
of  Securing  Shdl. 

Ditto,  ditto  Whitworth  12-pounder, 
Gun  for  Competition. 

Ditto,  ditto  Armstrong  12-pounder 
Shunt  Gun,  with  Projectiles. 

Ditto,    ditto     Special    Sheers    for 
Mounting  Heavy  Guns. 

Secretary  of  State  Jor  War. 

Photographs  on  Glass  of  Missing  Atlantic 

Steamers— U.  S.  M.  S3.  Pacific,  SS. 

City  of  Glasgow,  S.  President,  ditto 

when  last  seen.        C.  B.  Sharpe,  Esq. 

Photograph  of  Long's  Breech-Loader. 

Cciond  AM  Cartwdl. 
Oil  Pictures  Framed : — 

1.  Sea  Beach. 


2.  Steep  Holmes  and  Shipping. 
8.  Teignmouth  Harbour  and  Ship- 
ping. 

4.  Dartmouth  Harbour. 

5.  Boat  Landing — a  Fog  Piece. 

6.  Portsmouth  Harbour. 

Bequeathed  by  (he  late 
Captain  M.  Montague,  R.K. 
Caudwell's    Patent    Floating     Battexy, 
Drawing  Framed  and  Glmd. 

Preaented  hy  the  Deaigner. 

An  Old  Bible.    Originally  the  Propertj 

of  the  famous  John  Balfoor,  of  Buri^, 

who  tore  out  the  first  part  of  it  to  load 

his  musket  at  the  Battle  of  Drumdog. 

TM  Lady  Alice  Hag. 
Two  Autographs,  one  of   Lord  Kebou 
and  one  of  the  Earl  St.  Yincent. 

Captain  Lambert,  RJi. 
Sketch    of  Captain    Whitt/s,    Breech- 
loading  Gun,  Designed  in  1832. 

By  the  Inventor. 
Desifi^n  of  the  Monument  Erected  by  the 
Officers  of  the  58rd  Begiment  to  the 
Memory  of  the  Officers  of  that  Corps 
who  were  killed  and  died  by  exposure 
during  the  Indian  Mutiny. 

Mr.  Qto,  FeUtead. 


MUSEUM. 


MILITAEY. 


Uniform,  Arms,  and  Accoutrements  of 
one  of  the  Scinde  Irregular  Horse. 

Capt.  O.  W.  Macauley,  Commt. 
Ist  Sdnde  Horse. 
Officer's  Schako,  56th  Begt.,  worn  by  Mr. 
Lee  in  1814. 
Officer's  Sword  Belt.  F.  B.  Lee,  Esq. 
One  Persian  Artillery  Sword. 
One  ditto  Natiye  ditto. 
Two  Natiye  Swords  (one  with  Portu- 
guese blade). 
2  Persian  Breastplates. 

CapL  KetUeweU,  H.M.  Bombay 
Staff  Corps. 
Bow  and  Arrows  taken  from  a  dead  Tar- 
tar, in  1860,  at  the  Capture  of  the 
Taku  Forts. 

Commander  R.  A.  Brown,  BJi. 


Chinese  Flag  from  the  Taku  Forts. 

rV.  F.  Higgin*,  E^i 

Poisoned  Arrow.     Obsidian  Head  made 

and  used  by  the  Apaches  and  Coman- 

ches,  wild  tribes  of  Mexican  Indians. 

Captain  A .  C.  Tuppcr. 

Ashantee  Ammunition  Pouch. 

Lieut.  Fred.  Blacklin,  ith  W.  I.  Begt. 
Model  of  American  Whale-Boat  used  in 
the  Sea  of  Okhotsk,  North  of  Tartarr. 
Comm.  R.  A.  Brown,  B.N. 
Turkish  Arrow  used  at  the    Siege    of 
Rhodes.     Given  by  the  Turkish  Go- 
vernor to  C.  Newton,  Esq.,  in  Octol)er, 
1868,  and  by  him  to  Lieut.-Qen.  Fox. 
Lieut.' Oen.  C.  B.  Fox. 
Gun  which  belOUged  to,  and  was  much 
used  by,  the  celebrated  Bebel  Brazilian 
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General-in-Chiel^  Don  Pedro  Ito,  in 
1S48-9,  who  for  a  long  time  kept  the 
Brazilian  Troo|>8  on  the  qui  vive, 
PreaenUdby 
Capi.  Wm.  Persse  Newenham,  B^If, 
Gun-Stock  made  by  Machinery  in  1849, 
the  same  as  that  now  Employed  at 
Enfield  for  Making  Gun  Stocks. 

Messrs,  Wilkinson  and  Son, 

Models  of  a  Camel  Battery  Q-ponnder 

Gun,    Carriage,   and   Camels,   which 

Battery  was  formerly  attached  to  the 

Jondpore  Legion. 

Lt.-Col.  J.  F,  Hale,  HM,  Indian  Forces. 

Hydraulic*  Drawn  Steel  Tubes. 

Tube  Drawing  and  Sted  Ordnance  Co, 
Model  (J -size)  of  Horsfall  Gnn  (Smooth- 
Bore)  with  Carriage. 

The  Diredars  qf  the  Mersey  Steel 
and  Ironworks, 
Camp  Hospital  Dhoolee  or  Stretcher. 

CapL  G,  Russell,  R,j^. 


AbHS  PUBOHAflID: — 

A  small  double  Cannon,  aid  to  hare 
been  found  at  Deptford. 

A  Chain  Suit  of  Mail,  each  link  stamped 
up  with  inscriptions  in  Arabic,  from 
the  Koran. 

A  Saracenic  Suit,  consisting  of  drenlar 
and  other  plates,  with  Chain  Mail, 
from  the  Axmonry  of  Constantinople. 

A  Saracenic  Helmet^  from  do. 

A  Cliain  Suit  of  Mail  and  Plates  orna- 
mented with  brass. 

MoDKLS  Pubohaskd: — 

16-inch  Gun,  American  1 

10   „       „  ^i-sice. 

600-Pounder  Shunt  Shot,  full-size. 
Sectional  Model  of  7-inch  Shunt  Gun  and 
Shot 


MISCELLAKEOIJS. 


Writing  Box,  originally  the  Property  of 
Sir  John  Moore,  containing  a  Manu- 
script Book  in  which  Sir  Bobert  Gar- 
diner copied  seyeral  Orders  issued  by, 
or  relating  to,  Sir  John  Moore.  Also  a 
Letter  from  Sir  John  Moore,  written 
a  few  days  before  his  death. 

Bequeathed  by  General 
Sir  Robert  Gardiner,  R.A.,  G.C.B, 

Bullets  used  during   the  Si^^   of 
Sebastopol. 

Key  taken  from  a  Church  in  Sebas- 
topol. 

Ruauan  Soldiers'  Beel  for  Silk  and 
Needles. 


Bussian  Knife  aad  Spoon  from  Inker- 
man, 
(xranite  from  Sebastopol. 
Ditto  from  Castle  Bock,  Balaclaya. 

W,  Bent,  Esq, 
A  Milner  or  Peltier  Electrometer. 
Made  and  Presented  to  the  Institution  by 

Captain  J,  H,  Selwyn,  BJf, 
Sample  of  Iron  Sand   from  Taranaki, 
New  Zealand. 

Four  Specimens  of  Steel  made  from 
ditto.  Messrs.  Mosdey  and  Son. 


NAVAL. 
MODELS. 


Model  of  a  Full-Riggcd  Tripod  Mast 
Cui»ola  Ship.    Capt.  C.  P.  Coles,  BJ^. 

Model  of  a  Plan  for  Working  the 
Heaviest  Ordnance  on  board  Annour- 
Plated  Ships.  Capt.  Edward 

Inglefield,  B.N.,  F.B.S, 

Model  of  the  Russian  Cargo  Boats  used 
at  their   Settlement  at  the  Aleutian 


Islands,  made  of  the  Hide  of  the  Walrus 
and  sewn  together.  The  boat  of  which 
this  is  a  Model  holds  8|  tons  of  cargo, 
or  Fur  Seal  skins. 
Model  of  a  Whaling  and  Fishing  Canoe 
used  by  the  Natiyes  of  the  Aleutian 
Islands.  Comm.  J,  W.  Pike,BJi. 
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The  Dirk  of  Lord  Nelson  wlien  a  Mid- 
shipman. /.  K  Forster,  Esq. 

Pointer  Board  for  Pointing  Ships'  Guns. 

Training  Pendolum. 

Training  Level,  as  invented  and  patented 
by  Commander  B.  Sliarpe,  JSJ^. 

Pive-bladed  Cutlass  for   Boarding,  in- 
vented hy  the  donor. 

Mr,  Henry  Duke. 

Iron  Shot^  obtained  from  a  fieherman, 
who  hauled  it  up  in  his  dredging  net 
from  the  bottom  of  the  sea  in  Sole 
Bay  (now  called  Southwold  Bay);  a 
relic  of  the  great  fight  which  took 
place  there  on  the  28th  3Iay,  1672, 
when  the  English  and  French  fleets, 
commanded  by  the  Duke  of  Yorke,^ 
afterwards  James    the    Second,  and* 


Marshal  d'Etrees,  defeated  the  Dntch 
under  the  oelebmted  De  Buyter. 

Mr.jA)de. 
Naval  Officers'  Sword  of  1716. 
Leader  for  Coupled  £ocket«,  invented 
and  presented  by 

LkuL  W.  Harrie,  RJf. 

Specimen  of  AUsn's  lAdeatructible  Deep- 

Sea  Tdegzaph  Cable  for  a  distance  of 

1,500  miles  and  depth  of  2,500  Athena. 

Do.  do.  for  a  disUaee  of  2,000  miles 

and  depUi  of  2^0  fathoms. 

AUan,  Esq.,  CJL 
Submarine  Seeeveiy  Buoy. 

B.  Templemot'e,  Esq. 
Sundiy  Belies  from  the  Boyal  George. 
TT.  Barclay  HtUchtMon,  Esq. 
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It  is  my  desire  to  become  a  Member  of  the  Royal  United  Service 
Institution ;   and  I  hereby  request    and    authorise  my  Agents    [or 

Bankers],  Messrs. ,  to  pay  my 

Entrance  Fee  and  Annual  Subscription  now,  and  as  it  becomes  due  on 
the  1st  January  in  each  year,  to  the  Secretary  of  the  Institution. 

Signature. 

Qualification 

for  Membership. 


FORH    FOB     BBCOMIKG    A    LiFE     SUBSCRIBER. 

It  is  my  desire  to  become  a  Life  Member  of  the  Royal  United 
Service  Institution ;  and  I  hereby  authorise  my  Agents  [or  Bankers], 

Messrs. [ ,  to  pay  my  Entrance  Fee 

and  Life  Subscription  to  the  Secretary  of  the  Institution, 

Signature. 

Qualification 

for  Membership. 


Entrance  Fee — One  Pound. 

Annual  Subscription — One  Pound,  which  entitles  a  Member  to 
receive  the  Journal ;  or  Ten  Shilunos  without  the  Journal. 

Life  Subscription  Ten  Poxtnds  (including  Entrance  Fee),  which 
entitles  a  Member  to  receive  the  Journal,  or  Six  Pounds  (in  addition 
to  the  Entrance  Fee)  without  the  Journal. 


Officers  in  India  may  pay  their  Subscriptions  to  Messrs.  Oillander'and 
Co.,  Calcutta;  Messrs.  Arbathnot  and  Co.,  Madras;  or  Messrs.  Remington 
and  Co.,  Bombay. 


LIST  OF  ANNUAL  SUBSCRIBERS. 


*  Denotes  Corrteponding  Member  of  CouncU. 


•ABADIE,H.B.  lieat.  17th  Laaoen  (1/.) 
Abbej,  B.  l£i^  kte  72nd  Begt.  (U) 


Abbott,  Sir  F.  CB.     Miy.-CKm.  (retl)  Beng. 

Engs.  Member  of  CSoim.  of  Mfl.  Eda.  (1/.) 
AberOTombj,  Hon,  Jolin  Lieut.  Bifle  Bri- 
gade (1/.) 
Abercromby,  B.  W.  D.  Lieut.  B.N.  (1/.) 
Abiuger,  LoBD  W.  F.  Lieut-OoL  8.  F.  GdB. 
Ackers,  G-.  H.  Liettt.-CoL  Stafld.  Yeo.  OaT. 

late  Lieut  B.  H.  Gds.  (II.) 
•Acland,  T.  Dyke  Lt.-CoL  Ist  Ber.  Bifle 

Yolunteers  (II,) 
Adair,  Alex.  W.        Capt.  (ret.)  68nd  Light 

Inf.  (U) 
Adair,  Jamee  Mi^  late  unatt.  (U.) 

Adair,  J.  W.  D.  Major  unatt  (ll^ 

•Adair,B.A.Shaflo  CoL  Suffolk  MiL 

Artillery,  ADC.  to  the  Queen  (ll^ 
•Adams,  Cadwallader    CoL  4dth  Begt.  (II) 
Adams,  C.      Maj.  Listr.  MiL  Hist  B.  M. 

ColL  (R) 

Col.  Sec.  B.  M.  A^lum  (K.) 
Lieut.  H.  M.  Bom.  Staff. 


Ens.  don.  Art.  Co.  (XL) 

iral 


Adams,  £. 
Adams,  Fred. 
Corps  (1^.) 
Adams,  F.  B. 

Adams,  John  Bear  Admi 

Adams,  W.  H.  Col.  late  unatt.  Prof,  of  For- 
tification at  the  B.  M.  Acad.  Sandhurst 
(U.) 
Adderley,  Mylles  B.  B.      Capt.  B.  H.  Gds. 
Addington,  Mom.  Leonard  A.       Capt.  B.A. 
Addison,  J.  E.      CoL  h.p.  97th  BoEt.  Mem- 
ber of  the   Council  of  MiL  Education 
(1/.  U.) 
*Addi8on,  T.  CB.  CoL  2nd  Q.  Boy.  Begt  (II.) 
Adye,  John  M.  CB.        CoL  Boy.  Art.  Dep. 

Acy.-(}en.  East  Indies  (1/.) 
Agg,  T.  F.      Capt.  (ret.)  16th  Lancers  (11.) 
Agg,  Wm.       Lieut.-Col.  51st  K.O.L.I.  ill.) 
Agnev,  C.  M^or  late  11th  Begt.  Q.I.) 

Ainslie,  C.  P.  Maj.  Oen.  late  l^h 

Ainslie,  Henry  F.        CoL  (ret.)  83rd  Begt. 

(1/.  U.) 
Airoy,  J.  M.  C.  Lieut.  BJ^.  (1/.) 

Airey,  Sir  BmU.  KCB.      Lt.-Gkn.  CoL  I7th 

Begt  Qua.-Mas.-aen^^) 
Aitchison,  Sir  John,  KCB.  Gen.  CoL 

72nd  Bejt.  (11). 
Aitchison,  W.  Lt.-CoL  Sco.  Fus.  GMs. 

Albermarle,  G.  T.  Eabl  of  Maj.-Qen. 

Aleock,  Nathaniel,    Asst.-Surg.  35th  Boy. 

Sussex  Begiment 
Aleock  Thomas  late  Capt.  1st  Dr.  Gds.  M.P. 
Aldndge,  B.         Capt.  kte  60th  Boy.  Bifles 
Aldworth,  B.  W.  CoL  (ret)  7th  Boy.  Fu». 
(1/.) 


Alexander,  01aodLieut.-CoI.  Chren.  Gds.  (LI.) 
Alexander,  James,  Major.General  H.M. 
Indian  Army 


Alexander,  Sir  J.  E.  Colonel  (ret.  h.  p.)  (LI. 

'  ~     t.(ll.) 
Allaway,  W.  A.      Lt.  Boy.  Monm. 


Allardice,  G.J.  C.         Ens.  50th  Boj 


^gt.  (11.) 
.  Ltint 


l£iL  (U) 
Allen,  E.  M. 
Alston,  A.  H. 
Alston,  W.  E. 
Ames,  £L  M. 


Lieut  2Ut  BwN3.  Fus. 

Comr.  B.N.  (1/.) 

MJ>.  Staff  Assist-Sur.  (1^.) 

Comet  late  Glouc.  Yeo. 

Ames,  Lionel  Lt.-CoL  late  Herts.  Mil.  (II.) 

Amiel,F.J.  T.    Lieut  late  78rd  Begt.  (iQ. 

Amsinok,  William        Msjor  late  58rd  Foot 

Anderson,  A.  M.D.  Insp.  Gen.  of  Hoens.  (1/.) 

Anderson,  DaTid         LieutCoL  22nd  Begt 

Anderson,  Gborge  Dep.  Insp.  Gen.  of  Hospls. 

(li.) 
Anderson,  Thomas    Surgeon,  h.p.  3rd  Foot 

(10 
Anderson,  Thos.  E.  Capt.  Unatt.  (1/.) 

Anderson,  W.  CB.  CoL  (ret.)  Beng.  Artjl/.) 

Anderson,  Wm.  Cochrane  Mij.-Gbn  B.H.A. 

Anderson,  W.  F.  Capt  H.M.  11th  Bom.  N.I. 

(II.) 
Anderton,  W.  I.  Capt  Lane.  Hus.  late  17th 

Lancers 
Andrews,  Wm.  Geo.  Miyor  BJl.  (II.) 

Angeb,  E.A.  EH.  EW.    CoL  late  30th  Foot 

(IL) 
Angelo,  J.  A.  '  CH>t.  B Jl. 

Angerstein,  John  Julius  W.        Lieut.-Gen. 

ClL) 
Annealey,  Hon.  Arthur 

Brigade 
Anstruther,  P.  B. 
Anstruther,  PhUip,  CB. 

Madras  Art.  (1/.) 
Anstruther,  Bobt.  Lt.-CoL  (ret.)  Gren.  Gds. 

(1/.) 
Arbuckle,  B.  H.  Yaughan    Miy.-Gen.  (ret.) 

B.A.  (i;.) 
Arbuthnott,  Him.   Sir  Iloffh,  ECB.   Gen. 

Col.  79th  Highlanders,  M.P. 
Arbuthnott,  H.  T.  Mi^or  B.A.  (1/.) 

Arohdall,  Merryn     Capt  late  6th  Drs.  MP. 
Archer,  D.  CoL  late  30th  Beng. 

Europeans  (1/.) 
Archer,  W.  H.         Major  late  16th  Lancers 
Arkwright  A.  P.  Comr.  B.N.  (1/.) 

Arkwright,  Ferd  W.    Capt.  2nd  Derby  MIL 

la/bB  4th  Dr.  Gds.  (1/.) 
•Armistead,  Sev.  C.  J.  M.A.  Chap.  B.N.  (XL) 
Armstrong,  C.    Miyor  35th  Boy.  Sus.  B^gt. 
Armstrong,  C.  A.         0««^.  V^Vx^ft^g-.  ^^ 


Capt.  (ret.)  Bifle 

Lieut.  94th  Begt. 
Maj.-Gcn.  late 
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Armstrong,  J.  W.  CB.  Col.  unatt. 

ABSiBt.  Adj. -General,  Aldenhot  (1/.) 
Armstrong,  jS«r  W.  Cheo.  CB.    late  Engineer 

the  War  Sep,  for  rifled  Ordnance  (1 1.) 
Armytage,  H.  Lt.-CoL  Colds.  Gds. 

Arthur,  Thos.  Lt.*CoL  late  8rd  Drag.  Gds. 
Arthur,  W.  Stevens  Capt.  R.N.  {M.) 

Arthur,  Wm.  Comr.  R.N.  (IZ.) 

Ashby,  Oeo.  Ashbj  Capt.  late  11th  Hussars 
♦Ashley,  Loed  Lt.-Col.  Dorset  Mil.  MP.  (1/.) 
Askwith,  W.  Harrison  Col  R.A.  Sup. 

Gkinpowder  Factory,  Waltham  Abbey 
Astley,  J.  Dogdale      Lt.-CoL  late  Sco.  Fus. 

Gds. 
•Ateherley,  W.  A.     Lieut.  84th  Befft  (IL) 
Atohison,  T.        Lt-Col.  B.  Lano.  MiL  Art; 

late  B.A.  (U,) 
Atkinson,  John  Capt.  Qua.-Mafter'h.p. 

late  Gr.  Grda.  (U) 
Atkinson,  B.  H.  Ens.  lithBeeti  (12.) 

Atkinson,  T.  G.  B.  Capt  94&  BegU 

A^insou,  Thos.  Lieut*  68rd  B^ 

Auohmufy,  iSVr  Sam.  Bei\j.,  G.CB^  General, 

Col.  7th  Boyal  Fusiliers 
Aufinere,  Geo.  Capt.  late  20th  ISght  Dm 

(K.  Is.) 
Austen,  Sir  Francis  W.,  GOB;         Admiral 

of  the  Fleet  (II.) 
Austin,  E.  F.  Capt.  Boyal  Hospital, 

Chelsea 
Austin,  Horatio  T.  CB.        Bear-Adm.  (U.) 
Aylmer,  J.  E.  F*  Lieut;  8th  or  Kine's 

Aytoun,  Jas^  Capt.  85th  Lt;  Infy.  (ll.) 

BELGIANS^  HIS  MAJESTY  THE  KING 

OF,  KG.  GOB.  Field  Marshal  (2^.) 

Back,  i9*r  George,  DCL.  FRS.  Vice-Adm.  (11) 
Bacon,  H.  Commander  B.N.  (U.) 

Bailey,  Lucius  C.  Staff  Commander  B.N.  (1^) 
Bailey,  William  Capt  B.  E.  (1/.) 

Baillie,  Duncan  J.  Capt.  R.  H.  Gds.  (11.) 
Baillic,  George  Clement  Lt.-Col.  ILE. 

Baillie,  Hugh  Col.  late  Surrey  Hangers 

BaiUie,  Hugh  S.  Col.  R.H.  Gds. 

Baillie,  J.     Capt.  late  26th  Bengal  N.I.  and 

Lt.-Col.  late  Turkish  Service  (1/.  U.) 
Bain  George  Dep.-Asst.  Gom.-Gt»n. 

Baird,  Alex.  Paym.  2nd  Queen's  (1/.) 

Baker,  Francis  B.  Assist.  Surg.  Soo.  Fus. 

Gds. 
Baker,  Francis  C.  R.  Lieut.  R.N.  (1/.) 

♦Baker,  T.  D.  Capt.  18th  Royal  Irish  (U). 
Baker,  T.  R.  Major  late  7th  Fusiliers  (17). 
•Baker,  Valentine  Lt.-CoL  10th  Huss.  (if). 
Baker,  W.  E.  Col.  R.E.  Bengal  (l^. 

Baker,  W.  T.  Capt.  12th  Regt. 

♦Balcombe,  James   Capt.  and  Adj.  S.  Down 

Mil.  (11). 
Baldcrs,  C.  W.  M.  CB.    Major  Gen.  (17). 
Baldwin,  Charles  F.       Lieut.  B.K.  Bombay 
Baldwin,  F.  C.  Lieut.  Cevlon  Rifles 

Baldwin,  G.  W.  Major  20th  iBegt:  (U.) 

Comr.  R.N.  (10- 

Copt.  B.A.  (1?.) 

Dep.  Insp.  Gen.  of 


Ballard,  John  Arch.  CB.     Lieut-CoL  BJ. 

Bombay  (1^) 
Ballen,  Geo.     Q.ua.-Ma«t.  Hon.  Art.  Co.  (1/.) 
Banister,  Thomas  Capt.  late  15th  Begt. 

Banks,  Chas.  Esq.,  lateAMt.  Sec  Boy.  Hoip. 

Kilmainham  QL) 
'.  W. 


M^.  (ret.)  2d  Bom.  L 

I/i.*Col.  Cold.  Gdf. 

Capt.  Cold.  Gds.  (1/). 

Lt..Col.  Soots.  FnaGdL 

l^or64«li.BMt(U) 


»)  a.  H. 

Barnes,  C.  H. 
Buuett)  Bdward 
Barrett,  SamL 


•Balfo'ir,  C.  John 
Balfour,  H.  L. 
Balfour,  T.  G.  M.D. 

Hospi, 
•Btdgay,  a  Y. 


Beale,  L.  Esq. 
Beale,  P. 

Oapi,  Derby  UVi.  i>l.'^  \^«ti.m^\i,U,\!L. 


Bannister,  C 
Cav.  (1/.) 
Baring,  Charles 
Baring,  Denzil  H.. 
Baring,  Francis 

*BariBer,  G.  Dl  ,_ , 

Barker,  John  ImA,  Vfm/t  Baaex  I&  (U) 
Bsrirar,  John  Bi  Capt.  76tli  Bnt  (11) 

Barker,  W.J.  Lieat.  Boy.  MaanieL.1.  (U) 
Barlow,  Henry  W.  C^vtlatv&i 

'  Barlow,  Maurice  M%j .  - Gkn.,  CoL  M  W.I. 
t    Begt. 

Bnmard,  W:  AL  M!.  Li«uti-CdL  96th  Biit 
Banie,  F.  StL  JotauN;  Ciptw  Seo.  FlOft M 

Suigeon  ]aieHJB.LC& 

Capt.  BotbI  Hona  Ah 

dBar-Adm.(li) 

Lieut.  8rdHiusi(U.) 

BarrinBen  T.  Si  MJ>.     Surg.  Him.  Axt  Od 

(12.) 
Banooj  Fniwiok  Boyoe  Lt;-ColI  (nt)  M 

Dr.Gdai 

Banoni.Ni  J.  ILiont*  Glk  P^ 

Barrow,  John,  Biq.  FBS.  late  Admritj.  (1/.) 
Barry,  Fhihp  Mf^or-GencBil  BJB. 

Barst<iw,  Geo/  Li0iit.-Col.  BU.  (It) 

Basden,  Charles  Beii^AdB. 

Bassano,  Philip  H.  Esq.  WarOlce 

Bassett,  W.  W.  Capt.  56th  B««t  (1/) 

Bastard,  Baldwin  J.F.  Lieut,  late 9th Be^t. 
Bastard,  J.  Stokes  M^or^Gen.  (ivt.)  BJL 
Bates,  Henry  Major-Gen.  98th  Rc>gt  (1/) 
Bateson,  Rich.  H.  Capt.  1st  Life  CMa. 

Bathurst,  F.  T.  A.H.  Lt.-Col.  Gren.  Gds.  (U) 
Bathurst,  Henry  Lt-Col.  late  Sco.  Fas.  (Hf. 
Batley,  William       Surg.  Roy.  Sussex  L  I. 

MiL  late  Staff  Assisti-Surgeon 
♦Battersby,  J.  P.  Capt.  3rd  Batt.  6(Hh  B<rr. 

Rifles 
Battersby,  Rt.       Dep.  Insp.  Gen.  of  Amy 

Hosps. 
Battine,  W.  A.  Capt.  16th  LanMi 

Battiseombe,  W.  B.  Major  Olst  Begt.  {ID 
♦BaTter,  Stafford  Squire  Capt.  Ist  WanriA 

Mil.  (1/.) 
Baylev,  C.  J.  Esq.   late  Got.  of  the  BahMsif 

(1/.) 
Bayley,  (Jeorge     Major,  Staff-officer  of  P«- 

siouers,  Limerick 
Baylifl,  Edw.  Esq.    Dep.-Lt.  Middlesex  (1/ ) 
Bayly,  Vere  T.  Capt.  54th  Hcgt.  (15r) 

BayncB,  Geo.  E.  Major  8th  or  King^s  (1/.) 
Baynes,  R.  S.  Lt.-Col.  Dep.  A.  A.  Gen.  (lU 
Bavnes,  Sir  R.  L.  KCB.  Vice- Admiral  (1/.) 
B&salgctte,  S.  A.  Capt.  Royal  Art.  (IM 

Beadnoll,  11.  C  T.      Lieut.  GML  Begt  (1/.) 

late  Staff  Surgron 

Capt.  10th  Begt.  (1/) 

\iMral.  lltb  Regt  {U.) 


LIST  07  AVKUAL  8UBSCBIBXB8. 


Beauohamp,  T.  W.  B.  P.    Mi^.  late  Suffolk 

MiL  Capt  Norfolk  Bifle  Yob. 
Beaumont,  a.  W.  Capt  Sco.  Foi.  Mb,  (LI.) 
Beaumont,  B.  H.  J.  B.     Cok>nel  unatt.  (li.) 
Becher,  A.  B.         Capt.  B.N.  Hydrow  Office 

Adniralty   

Beokwitii^  W.  KH.      Lieot-Oen.  OoL  l^Oi 


Bedford,  B.  T.  Capt  R.N. 

Belfield,  Bdward  Oapt  B.E.  ABBiflt.  Inepee. 

Gten.  of  Fortiioationa 
BeU,  J.  0.  Lieot.  Mid  Begt  (11.) 

Bell,  Biohd.  Oapt.  late  Hon.  Art.  Gamp.  (XL) 
BeU,  I^den  'IC^or  unatt.  (IL] 

Bell,  W.  Lieut.  6«tK  Beet  (If. 

•BeU,  W.  H.  M.D.  Awt-Surg:  B.N.  (IL] 
•BeU,  W.  M.  Major  3rd  Hum.  (1£.  U.j 

•BeUamT,  P.  L.  Oapt  66th  Begt. 

BeUers,kB.  Capt  &  A(^.  Wilte.  MiL  (U) 
BelBOQ,Fied.  C^pt  lata  Bifle  Brinde 

Bennet,  P.  lieut  (rat)  JL  H.  Gds. 

Bennett,  Thoa.  Vice- Admiral  (LL) 

Bennitt,  W.  W.  Lieut.  Oth  Inns.  Draga.  (1^) 
Bent,  Charles  Lieut  B.A. 

Bent»H.  W.  lieot  6th  Surrej  Art  Yols.  (U) 
•Bent,  W.  H.  Capt  B.  East  Mid.  MiL  {U) 
Bentinck,  A.  Carendish  Col.  (h.p.  ret.)  {IL) 
Bentinok,  Sir  H.  J.  W.  KCB.    lieut-G^en. 

CoL  2Sth  Begt  (IL) 
Benjon,  W.  H.  Lieut.  23rd  B.  W.  Fua.  (kl) 
Beresfoid,  D;  W.  Pack,  late  B.A.  M.P.  (11,) 
Beresford,  E.  M.    Capt.  Soo.  Fus.  GKls.  (IL 
Berasford,  O*.  B.      Capt.  h.p.  7th  Fua.  (U 
Beresford,  Bt  Hon.  WUliam  late  Mi^  (12.' 
Bercer,  Bmeat  A.         Capt  10th  Begt  (IL) 
Bei^eley,  B.  W.  Staff  Aiat.-Surg.  Coleheatar 
•IBertoam,  C.  P.    Bt  Major  4lBt  Begt  (1^) 
Berwick,  LoBD       CoL  late  Salop  Bt&  Yob. 
Best,  a.  H.  Capt  (ret.)  6lBt  King's  Own  L.I. 
Best  M.  a.        Mak>r  (ret)  25th  Begt  (U 
Best,  Mon.  B.  B.   Capt.  Ute  Gren.  G^.  (iL 
Best,  Thomas  Capt.  late  Hampshire  MiL  (II., 
Bethune,  C.  B.  Drinkwater,  CB*   Yioe.-Adial 

(IL) 
Bewes,  W.  E.      CoL  School  of  Mnaky.  (IL) 
Biddulph,  B.  M.    Lieut,  (ret.)  1st  Life  Ghls. 
Biddulph,  Sir  T.  M.  KCB.  CoL  unatt 


(U) 

Mi^or  5th  Fua.  (IZ.) 
Lieut. -CoL  NorthunL  L.  I. 


Biden^  John 
•Bigge,  T.  S. 
Bigge,  W.  M. 

MiL  (IL) 

Biggs,  James  Paymaster  B.  N. 

BiUington,  O.  M.  Capt  6th  Inns.  I>raga.  (IL) 
Bingham,  A.  B.  Capt.  late  11th  Huaars 
Bingham,  Qto.  Lord      Lt.-Col.  (ret)  Cold. 

Gds. 
Binney,  C.  B.   Capt.  B.E.  Instr.  in  Smcrg. 

Boy.  Mil.  Academy  Woolwich  (li.) 
Birch,  Thomas  F.  Capt  B.N.  (1/.) 

•Birch,  W.  B.  Lieut  H.M.  15th  Beng.  Car. 
Bird,  Kdward  J.  Bcar-Adm.  (II.) 

Bishop,  B.  W.  Lieut,  late  22nd  Begt  (1/.) 
Black,  G.  B.  S.  Capt  60(h  Boy.  Biilea  (IL) 
Black,  Wilsoiic  Capt.  6th  Begt  (IL) 

Blackbume,  J.  Ireland        Lt-CoL  4th  Boy. 

lAnc.  MU.  (1/.) 
Blackett,  C.  E.   tt,'CoL  C(4d9.  Gkiaidi  (\l) 


Blackett,  B.  W.  M«or  Tth  Dep.  Battn. 

BlagTttfe,  John  Colonel  Boy.  Berks  Militia 
Bhmr,  D.  H.  Lt-CoL  (ret)  Sco.  Fus.  Gds.  CLL) 
Blair,  J.  Capt  B.A.^Madraa  (U) 

Bkir,Jaa.B^  Lieut  6th  Aegt 

Bkir,  Stopford  .  OoL  h.p.  Boy.  Art  4li) 
Blake,  Bdgae  H.  Lieut  B.lW. 

BLik8,G.F.  CMtBoyal  Marine  L.L(U) 
Bhdce-Humfrey,  T.  Eaa.  Bdk  ov  Kia^a 

BLike,  Patrick  John  Bear-Adan.  (£l) 

Blakeney,  JU^ki  JBmi.  Sir  Edward^  GGB. 

GCH.  Fd.  Mara.  CoL  Ist  Bia.  Got.  GMb. 

Hoap.  (U> 
Bhimire,  Charles        Mi^  90th  Begt  00 
Blandlbtd,G.C.MABQUisof     CocnailLM. 

Gd0.a2^ 
Blanford,  GQioa.  Lieut.  Lond.  Bifl»Bii8.Toli. 

(LL) 
BUme,  O.G.      Crat  23rd  Boy.  Welch  Foa. 
Blane,  Boberfe,  C.B.  CoL  unatt  AMiat  AdQ;- 

Om,  Duhlin  (IL) 
Blane,  Seymoav  J.  Lt-CoL  6tiid  I1.L 

MiL  Sm^.  Benoal 
BUntyie,  C.  W.  Lobd  lient  late  fihr.Oda. 
Bhkyney,  C.  D.  Lobd  Capt.  hi*e  8OII1  Beft 
•Blewitt  Ghavlea  Oapt  66th  Begt  dl) 
Blockley,  John  Oapt  Hon.  Art  CobmI^  flL) 
Bloia,  WiUiam  CoL  (let)  62i^  Begt 


CaptBJft. 
Lieut  B.  R  (kL) 
Mi^-<ktt»  Octtig. 


Mi0..0«t  BJL  (U) 
O^t  H.M.  Bastt.  Staff 


Blomfield,  H.  J. 
Blood,  B^dosi^ 
Bk)oiiifiel4  Hy. 

theForeaai  Colli 
Bloomfielc^  John 
Blowers,  W.  H. 

Cons  (U.) 
Blund^  Biohd.  Capt  3rd  Bosa.  (II.) 

Blyth,  W.  d'Hrhan    Capt  (rat)  I4Ch  Hua. 

(IL) 
Blythe,  J.  D.  Capt.  Paymr.  fyeL)  li.fu 

45th  Beat 
Bodiunt  Edward  Li0ath.p.B>^ 

BoUeau,  A.  Lt-CoL  Boy.  Enoi.  UmLAL) 
BoUeau,  J.T.  Mi^or-Gen.  (ret)  Bengi&Sni. 

a*.) 

BoUnd,  B.  S.  Cbpt  late  Mh  BMt 

Boldero»  H.  G.  Lt-OoL  hite  SSthBaat  Mff. 
Boldero,G.N.  Lieut -CoL  iSndBepM  Ball. 
Bolton,  F.  J.  Oapt  12th  Bsgt  QL) 

Bond,  John  Capt  93rd  BQghhmdsn  (LLf 
Bonham-Carter,  H.  Oapt  C(3ds.  Gda.  (Ul 
Boom,  A.  S.  Ens.  late  15th  Begt  01.) 

Booth,  Bobert  Aasist  Com.  Oai« 

Borough,  Sir  Edw.  .Bit        Dep.-Lieot  Oa. 

Dublbi 
Bosanquet,  C.  J.  Capt  BJf. 

•Bosanquet,  G.  3.  Comr.  B.N.  (U) 

Bostock,  J.  A.  Surg.-Mij.  Sco.  Foa.  Gda.  (U) 
Boteler,  J.  H.  Capt  BJl. 

Boucherett  H.  B.  Capt  late  17ih  Lanean 
Boulcott,  J.  W.  L^ut  86thBegt  (3i.) 

Bourchier,  Claude  T.   9.  C  Lieut-Coh»al 

Bifle  BrigMle 
Bousficld,  Hetary  Surg,  (ret.)  Bengal  Armj 
Bouvcric,  ETerard  W.  Lieut.-Gen.  CoL  Mh 

Hussars  (1/.) 
1  Bowdcn,  H.  Capt  late  Scc^.  E^Mk.QAa^ 

\  Bo^d«i,\l.  Qc.  lU^  V3RX.>i'a»^^^^««-'^5^ 
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Bowdon,  H.  G.     Capt.  Scots  Fus.  Gds.  (11.) 
Bowdoin,  Jas.  Temple    Capt.  late  4tih  Dtag. 

€hl0.  (1/.) 
Bowers,  £.  1^.  S.  late  Major 

Bowers,  Henrj  Dep.  Comr.-Gkneral 

Bowles,  8ir  Gborge,  £Ofi»  Lt.-Qen. 

CoL  1st  W.I.R.  Lt.  Got.  Tower  (1^) 
Bowles,  B.  F.  Gapt.  late  Boy.  Berks.  Mil.  (i;.) 
Bowles,  Sir  WiUiam,  KCB.     Admiral  (1^.) 
Bowly,  J.  A.  Lieut.  B.£.  (1/.) 

Bowyer,  Edward  Capt.  late  Ist  W.  I.  Begt. 
Bowyer,  H.  A.  Capt.  (ret.)  lOtli  Huss. 

Boxer,  £.  M.  Lt.-CoL  Boyal  Art.  Snpt. 

Bl.  Labj.  Woolwich  (1/.) 
Bojoe,  A.  W.  Capt  34th  Begt.  (1^) 

Bojoe,  J.  Lieut,  (ret.)  16th  Begt.  (1^) 

Bojoott-,  E.  E.  D.  Capt.  14th  Huss. 

Boyd,  A.  M^or  Ute  11th  Bogt.  (1^. 

Boyd,  Jas.  P.  Lieut  63rd  B^  (1^ 

Boyle,  Alezr.  Capt.  B.K.  (1/. 

Boyle,  Gerald  E.  Lieut  Bifle  Brig.  (iL 
Boyle,  B.  H.  Lieut.  BJiT.  (1^ 

Boyle,  JECan.  W.  G.  Lt-Col.  Colds.  Gds. 
Boys,  Edward  Capt.  B.N. 

Boys,  Henry  Capt.  late  umttt. 

Brabant,  £dw.  Tewd        Lieut  Cape  Mtd. 

Bifles 
Bracken,  B.  D.  C.  Capt  2nd  Sikh  Inf. 

Braokenbuiy,  CB.  ^Sl'  B,^.  Lt  of 

Corny.  Boy.  Mil.  Academy,  Woolwich  (11.) 
Bradford,  Balph  Lt.-Col.  (ret.)  Gr.  Gds. 
Bradford,  Wihnot  H.  CoL  h.p.  Boy.  Canad. 

Bifles. 
Bramston,  Thos.  H.  Lt.-Col.  Qr.  Gds. 

Brand,  H.  B.  Capt.  Colds.  Gds.  (11.) 

Brandling,  Charles  Lieut,  late  Greu.  Gds. 
Brandreth,  F.  Lt.-Col.  late  R.  Cumb.  Mil. 
Braro,  A.  Capt.  Ist  W.  I.  Begt. 

Braybrooke,  S.  Maj.-G^.  uuatt. 

Breen,  H.  Hagcrt,  Esq.    late  Administrator 

Government  St  Lncia  (1/.) 
Brent,  H.  W.  Lieut.  B.  N.  (1/.) 

Brett,  John  Dayy  Major  late  17tli  Lan. 

Lt.-Col.  Norfolk  Rifle  Volunteers 
Brickdale,  J.  F.       Capt.  late  W.  Som.  Yeo. 
Bridge,  Cyprian  Col.  (ret.)  58th  Begt. 

Bridges,  E.  S.  Capt.  Gr.  Gds.  (1/.) 

Bridges,  W.  W.  S.  Commr.  R.N.  (1/.) 

Bridgman,  J.  W.     Major  W.  Mid.  R.  Vols. 

(1/.) 
Brien,  C.  R.  MD.  Dep.  Insp.  Gen.  R.N.  (17.) 
Briggs,  John,  FRS.  G^n.  H.M.  Madras  Army 

(1/.) 

Bringhiirst,  J.  II.  Major  late  90th  Rcgt. 
Brisley,  W.  P.  Capt.  and  Paym.  R.A.  (1/.) 
Brock,  J.  Athol  Capt.  82nd  Regt.  (1/.) 

Brock,  Thomas  S.  CB.  Capt  R.N. 

Brockman,  Charles,  Esq.    late  Paj-m.-Genls. 

Office  (1/.) 
Broderip,  Edm.  Ens.  57th  Regt.  (1/.) 

Bromley,  Sir  R.  M.  KCB.      late  Acct.-Gh>n. 

R.N.  (11.) 
Brooke,  E.  B.     Major-Gen.  eomg.  Troops  in 
the  Leeward  and  Windward  Islands  (1/.) 
Bpooke,  E.  T.  Maior  "R.T..  (\l.^ 

Brooke,  U.  Bt.-Major  48tli  ILcgt.  i,ll.^ 


\ 


Brooke,  W.  L.  Comet  Boy.  Horse  Gds.  (1/.) 
Brotherton,  Sir  T.  W.  CKJB.     Gen.  CoL  1st 

Draff.  Gds.  (It) 
Brough,  Bichwd       Lieut.  Paym.  h.p.  8M 

Begt 
Broughton,  W.  E.  D.  CoL  B^.  (11.) 

Broral,  LangtoQ  Commr.  B.N. 

Brown,  Fred.       Lieut.  3rd  Boyal  Sur.  Mil. 

Brown,  J.  H.  Lieut.  B.N.  Beserre  (17.) 
Brown,  JH,  Hon.  Sir  Geo.  GOB.  KH.    Gen. 

CoL  Bifle  Brig.  Com.  the  Forces,  Ireland 
Brown,  C.  B.  lieat  8th  or  King's 

Brown,  H.  C.  N.  Capt.  2nd  W.  York  L  I. 
Brown,  Henry  Col.  (ret.)  H.M.  Indian 

Army  (IL) 
Brown,  B.  A.  Comr.  B.N.  (17.) 

Brown,  Thomas  Chief  Engineer  B.N.  (U) 
Browne,  C.  A.  G.  M«or  4/^  Hubs.  (1/.) 
Browne,  W.  P.  Lieut  7th  Boyal  Fus,  O/.) 
Brownlow,  Hon.  Edwd.  Capt.  late  ooo. 

Fus.  Gds. 
Brownrigg,  Studholme,  CB.  Col.  h.p.  unatt. 

(1/.) 
Bruce,  A.  C.  Capt.  91st  Highlander!. 

Bruce,  Lobd  Chas.  W.B.  Capt.  1st  Life  Gds. 

m 

Bruce,  Edw.  J.  Capt  B.A 

Bruce,  G.  B.  .  Lieut,  late  14th  Huss.  (1/.) 
Bruce,  Michael  CoL  Gren.  Gds. 

Bruce,  Bobert  CoL  (ret.)  2nd  Queen's  BctfiIs 

(11.) 
Bruce,  B.  C.  Dalrymple  Capt.  h.p.  8th  Begt 

Staff  Officer  of  PensionOTs  (IL) 
BrumeU,  William       Maj.  Paym.  25th  Begt. 
Bruyeres,  Henry  Pringle       Lieut  h.p.  R.E. 
Buchanan,  J.  R.  G.    Lieut.  26th  R«gt.  (1/.) 
Buckingham  and  Chandos,  Duke  of,  KG. 

Colonel  Royal  Bucks  Yeo.  (1/.) 
Buckland,  F.  T.        Asst-Surg.  Ute  2nd  Life 

Gds.  (1/.) 
Buckle,  C.  H.  M.  CB.  Rear-Adm.  (1/.) 

Budd,  Ralph  CoL  14th  Begt.  (1/.) 

♦Bulger,  G.  E.  Capt.  10th  Begt. 

Bull,  Fred.  G.      Lieut.-Col.  h.p.  60th  Roval 

Bifles 
Buller,  F.  C.  Capt  Colds.  Gds. 

Buller,  Reginald  J.  Capt.  Gr.  Gd«. 

Buller,  \Vm.  Gregory  Lieut.  94th  Reg. 

BuUoek,  C.  J.  Comr.  R.N.  (1/.) 

Bulwcr,  E.  G.  CB.    Lt.-CoL  23rd  Roy.  WeL 

Fus.  (11.) 
Bunbury,  Hen.  W.  CB.  Col.  (ret.)  2tth 

Regt.  (1/.) 
Bunn,  Rich.  Capt.  uuatt.  (1/.) 

Bunyon,  C.  S.  Lieut,  unatt.  (1/.) 

Burden,  Geo.  Qr.  Master  S3rd  R.  W.  Fiw. 
Burdett,  Chas.  Sedlev  Lieut.-Col.  (ret.) 

Colds.  Gds.  (1/.) 
Burgess,  Ardwick    Capt.  Quecu*s  Own  L.  I. 

Mil.  (1/0 
Burgess,  H.  M.        Lieut.  R.A.  Bengal  (1/.) 
Burgess,  H.  W.    Capt.  late  Q.  O.  L.  I.  Mil. 

(11.) 
Burghley,  Lo&D  Lt.-Col.  Northampton  Mil. 

ADC.  to  ihfi  Queeii,  M.P. 
'Bvcf?p^^,\L>sjgcJI,''^  .^.    ^v^V..  1R,1J.  (1/.) 


LI8T  OF  ANKUAL  SUBSCBIBEBS. 


Bnrgojne,  Sir  Jolm  Fox,  Bart,^  G-.C.B.  Gen. 

Col.  Comt.  B.  E.  Director  of  Works  (1/.) 
Burke,  U.  P.  Oapt.  91st  Hi^drs.  (IZ.) 

Burlton,  Wm.  CB.    Col.  Bengal  Armj  (1/.) 
Bum,  John  M.  Capt.  £>yal  Art.  (1/.) 

Bum,  Bobert  Miyor-Oen.  BjL  (1/.) 

Bora,  B.  D.  MJ).  Surg.  BjIl.  (1/.) 

Bumabj,  E.  S.  Lieut-Col.  €hr.  GkU. 

Bumaby,  F.  G.        Lieut.  Boj.  H.  (Hs.  (1/.) 
Bumabj,  B.  B.     MMor-Gten.  late  BjI.  CoL 

Commt  Hants.  MiL  Art.  (1/.) 
Bumand,  N.  Capt.  Colds.  Gds. 

Bumell,  £.  S.  P.        Oapt.  Colds.  Gds.  (1^.) 
«Bumey,  H.  S.  S.         Mai.  Pajm.  6th  Dep. 

Bn.  (1/.) 
Burrard,  Sir  Geo.  Bart,  Dep.  Lieut. 

Hants.  (1^.) 
Burroughs,  F.  W.      Maj.  dSrd  Highlanders 

(1/.) 
Burroughs,  L.         Maj.  (ret)  Bengal  Armj 
Burton,  H.  A.  Lieut  14th  IU»t.  (1/.) 

Burton,  J.  E.  Oapt  91st  fii^ilrs. 

Bury,  W.  C.  Vlflcomrx         Capt  bte  Edm. 

BifleMiL 
Bussell,  W.  G.  H.     Capt  28rd  B.  W.  Fus. 

(1/.) 
BuUer,  Henry,  Esq.  Admiralty  (U) 

Butler,  Henry  Thomas  Lieut.  4th  Huss.  hi,) 
Butler,  JEToa.  J.  F.  Cliflbrd         Mi^or  Mon. 

Bifle  Vols.  (1/.) 
Butt,  T.  Bromhead        CoL  86th  Begt  (i;.) 
Byham,  W.  B.  Esq.        hite  War  Office  (1/.) 
Byng,  A.  M.  Oapt  Gr.  Gds.  (1/.) 

Byng,  Hon,  H.  W.  J.  Lieut.-CoL  (ret.) 

Colds.  Gdk 
Byrne,  Tyrrell  M.  Lieut-CoL  late  1st 

Boyals 
Byron,  (}eorge  Anson,  Bight  Hon.  Lobd 

Adm. 
Bythell,  B.     Lieut  and  Adj.  HJ£.  Bombay 

Sappers  and  Minors 

CADELL,  Thos.  9.C.     Lieut.  H.M.  Beng. 

Staff  Corps 
Cadogan,  ff<m.  Qeo,  03.  Maj.-Gen. 

•Cafe,  Haydon  L.  Maj.  94th  B^. 

Oaffin,  James  C.  CB.         Oapt  B.N.  Dir.  of 

Stores  and  Clothing  (1/.) 
Caldbeck,  William  Lieut,  late  Limerick 

MU.  (1/.) 
Calderon,  C.  M.  Lieut  60th  Boy.  Rifles  (1/.) 
Caldwell,  W.  B.    Lieut.-Col.  late  76th  Begt. 

(1/.) 
Calthorpe,  Hon,  Somerset  J.  G.        Lt.-Col. 

5th  Drag.  Gds. 
Camden,  Geo.  Charles  Mabqttis  of       Dep.- 

Lieut.  Kent  KG.  DCL.  F.S.A.  MA.  (1/.) 
Cameron,  Sir  V.  A.  KCB.       Maj.-Gbn.  Col. 

42nd  Eoyal  HigUonders  (1/.) 
Cameron,  Jno.  Lieut.-Col.  R.E.   (1^.) 

Cameron,  W.  Gk>rdon  Lt-Col.  4th  Begt. 
Campbell,  Archibald  Col.  late  Renfrew  Wl. 
CampbeU,  Arch.  0.        Lieut.-Col.  Soo.  Fus. 

Gds.  (1/.) 
Campbell,  0.  A.  Capt  B.N.  (1/.) 

Campbell,  Dimcan  Miyor  h.p.  unatt. 

CampbeU,  F.  A.     CoL  h.p.  B.  M.  L.  L  (U.) 


Campbell,  G(e(me  Capt.  late  1st  Drags. 

Campbell,  G.  H.  F.  Col.  Staff  Officer  of 

Pensioners,  h.p.  B.  Staff  Corps 
Campbell,  Hon.  H.  W.       Capt  Colds.  Ghls. 
Campbell,  James  Surg.  h.p.  &th  Begt.  (1/.) 
Campbell,  James        Mi^or  Boy.  Art.  Coast 

Brigade  (1/.) 
•Campbell,  John  B.   Capt  Hants.  Art.  (LI.) 
Campbell,  Patk.  John  Capt  B.  H.  A. 

Campbell,  Walter  Col.  Staff  Officer  of 

Pensioners  (11.) 
Campbell,  W.  M.  T.  Capt  BwE.  (IM 

Cannon,  B.  Lieut-Gen.  lllJ) 

Cannon,  Boquier  J.  Capt  (ret)  B. A.  (1^.) 
Capel,  Sidney  A.         Mi^r.  Staff  Officer  of 

Pensioners,  h.p.  51st  Light  Infantry 
Garden,  G.  Major  5th  Fus.  (1/.) 

Carew,  Walter  P.  Capt  (ret)  B.  H.  Gda. 
Carey,  Constantine  P.  Capt  Boy.  Eng.  (1/.) 
Carey,  G^.  Jackson  CoL  18th  B.  Irish  (U) 
Carey,  T.  A.  Lt.-OoL  ILM.  Beng.  Staff 

CotjmCLI.) 
Carey,  W.  N.  Lient  21st  B.  K.  B.  Fus.  (1/.) 
Canlill,  SidnsT  Lieut  55th  Begt  (U) 

Carleton,  Dudley  W.  CoL  CokU.  Gds. 

Oarleton,  W.  H.  Capt  21stBJr.B.  Fus.  (1/.) 
Camac,  John  BiTett  Yioe-Admiral  (li.) 
Carpenter,  F.  S.  Dep.  Comr.  General 

Camenter,  G.  W.  W.  M«or  (ret.)  32nd  Lt. 

Inf.  (1/.) 
Carr,  Balph  Capt  li.p.  B.M XJ.  (1/.) 

Caorriok,  S.  A.  Eabl  of  Capi.  (ret)  Gr.  GMs. 
Carter,  T.  Wren,  CB.  Tioe-Adm.  ai.) 

*Carter,  Jno.  M.  lieut-OoL  Adji,  Boy. 

Monmouthshire  Militia. 
Cartwright,  H.   Col.  Ute  Gr.  Gds.  MP.  {21.) 
Cartwright,  B.  lieut.  15th  Begt. 

Case,  John,  Esq.  Nary  Amnt 

Cator,  W.  CB.  Lt.-Gen.  CoL  Comm.  BJL. 
•Caulfield,  J.  A.  Capt.  late  Colds.  G^. 

Major  Bo^  Tyrone  Fus. 
Cavendish,  M.  G.         Lieut  hAe  68th  L.  I. 
Cavendish,  Jas.  Charles        Capt  B.A.  (1/.) 
•Cavendish,  W.  H.  F.     lieut-CoL  Commt. 

2nd  Derby  Bifles,  late  52nd  L.L  (II.) 
Chads,  Sir  H.  D.  KCB.  Admiral 

Chads,  Henry  Capt.  B JT.  (1/.) 

Chamberlain,  Sir  Henry  O.  B.      Capt  late 

Hon.  Corps  G^nt.-at-Arms  (1/.) 
Chamberlayne,  D.  T.        Capt.  kte  13th  Lt 

Drags.  (1/.) 
Chamberlavne,  J.  Chamberlavne  Lieut. 

h.p.  B.A\  (1/.) 
Channer,  A.  W.         Lieut,  bte  21st  B.N.B. 

Fus.  (1/.) 
Chaplin,  Edw.  Lieut.  Colds.  Gd5.  (1/.) 

•Clmpman,  A.  T.  L.  Capt  34th  Begt  (1/.) 
Chapman,  F.  E.  CB.  CoL  Dep.-Adjt. 

Gen.  B.E.  (1/.) 
Chapman,  W.  E.  Ens.  18th  Royal  Irisli  (1^) 
Chapman,  W.  H.   Capt.  Leicester  Mil.  (1/.) 
Chappie,  Edward        Lieut.  95th  R^.  (1^.) 
Charleton,  T.  H.  Capt.  69th  R^. 

Charlton,  St.  John  W.  C.       Capt.  h.p.  14th 

Huss. 
•Charter,  Ellis  James    Ma^.  (^v(s<.\  VVW%«%. 
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LIST  OF  AinrUJkfL  SUBSCnUBSRa 


Iji0ut.-Col.  (ret.) 


Chaxteris,  Son,  B. 

Soo.  Fus.  Gds. 
Chase,  C.  B.  Cornet  2lBt  Huss. 

Chase,  Morgiin  C.       Lt.-Col.  (ret.)  Madras 

Army 
Qiatterton,  Sir  James  Charles,  BaH,  ECB. 

KH.  Lieut.*Gen.  CoL  5th  Light  Drags. 

Ohatto,  W.  J.  P.        Em.  23rd  MiddL  Bifle 

Vols.  (1^) 

Chehnsford,  Lobs  hite  Mid.  BwN.  (1/.) 

Chermside,  H.  L.  Li0at.-Col.  B.A. 

Chesney,  Chaiies  Comwallis  Capt.  B.B.  Prof. 

MiL  jEi8t<n7  Boyal  MiL  Col.  Sandhurst 
Chesney,  F.  B.  DCL.  FBS.         Lieut-Gen. 

Col.  Commt.  B^  (12.) 
Chester,  C.  M.         Maj.  late  B.  Snssex  Art. 
Chetwynd^  H<m,  C.  C.  Capt.  (ret)  10th  Beg. 

•Chioheeter,  C.  B.      Major  19th  Dep.-Batt. 

Fermoy  (12.) 
Chichester,  George  Maj.  late  88th  Begt.  (1/.) 
Chichester,  H.  A.         Capt.  81st  Begt.  (1/.) 
Chichester,  H.  M.    Lieut,  (ret.)  85th  Light 

Infantiy  (12.) 
Childers,  Jl  W.  Esq.        Dep.-Lt  Yorkshiro 
Chflds,  James    Capt.  4th  BGddl.  Bifle  Vols. 

(12.) 
Chill,  Bdw;  Lieut.  4th  E.  O.  Beet. 

Chishohn,  A.  B.  Lieut.  25th  Begt  (l7.) 

Chelmeley,  H.  H.  Capt.  late  Gren,  Gds. 
Cholmondeley,  LoSD  Hy.  Dep.-Lt.  Norfolk 
Christie,  Fred.  6K>rdon      Lieut-CoL  unatt. 

Staff  Offioev  of  Pensioner* 
Chrystie,  T.  Commr.  B.N. 

Churohill,  C.  H.  S.  Major  60th  Boyal  Bifles 
Chute,  C.  T.  Lieut  B.N.  (1/.) 

Clark,  A.  Mj.-Gon.  II.M.  Madras  Army  (1/.) 
Clark,  John,  KH.    Major-General  Col.  59th 

Beit. 
♦Clark,  Thomas  Major  24th  Begt. 

Clarke,  Andrew  Capt.  B.  E.  (1/.) 

Clarke,  0.  K.  Lieut.  2nd  West  York 

Yeomanry  Cavalry  (12.) 
Clarke,  C.  M.  Lieut  67th  Begt.  (1/.) 

Clarke,  Edward  Lieut  late  85th  L.L 

Clarke,  Guy  Col.  unatt.  (1/.) 

Clarke,  H.  S.  Lieut  Boyal  Art.  (1/.) 

Clarke,  Jno.  SUff-Surg.  (1/.) 

Claiton,  Christopher  Capt  B.N.  (1/.) 

Clay,  T.  8.  Capt.  103rd  Roy.  Bom.  Piis.  (1/.) 
Clay,  Wm.  Lt-Col.  8th  Lan.  Art.  Vols.  (12.) 
Clayton,  Emilius  Capt.  late  S.  F.  Gds.  (12.) 
CUyton,  F.  A.  T.  Lt.-Col.  Gr.  Gds.  (1/.) 
Clayton,  Fran.  S.  Lieut.  Boyal  Navy  (12.) 
Clayton,  J.  W.      Capt.  late  13th  Lt.  Drags. 

(12.) 
Clayton,  V.  C.  Liout.  R.E.  (12.) 

Cleather,  E.  J.  Lt-Col.  h.p.  R.S.  Corps  (12.) 
Clecve,  Steward  A.  Major  13th  L.  Inf.  (12.) 
Clements,  Mon.  C.  S.  Capt.  late  37lh 

Begt.  (12.) 
Clerk,  H.  Col.  R.A.  Supt  Boyal  Car. 

Depart,  Woolwich  (12.) 
Clerli,  John  Capt.  4th  Dr.  Gds.  (12.) 

Clerke,  8t.  J.  A.  KH.  I,\cv\t.-Qt<i\i 

CoL  76th  Begt.  (12.) 


Cli£fbrd,  Sir  A.  W.  J.  B€h^.  CB.      AdminI 

(12.) 
Cliffoid,  B.  S.  C.        Col.  late  Gr.  Gds.  (XL) 
Clifton,  Sir  A.  B.  GCB.  KOH.       Gen.  CoL 

1st  Boyal  Drags. 
CliTe,  E.  H.  Lieut-Col.  Or.  Gd&  (IL) 

aode,  0,  M.,  Esq.  Solicitor  War  Oflee 

Cloete,  Sir  A.  Josias,  ECB.        laeot-Geo., 

CoL  19th  Begt  (12w) 
Close;  F.  A.  Capllw  B.9.  (If.) 

Clowes,  G.  G.  M«for  late  8Ui  Bnsssn 

Clutterbuck,  G.  W.  Capt  68id  Biit 

Coates,  Chas.  Capt  99th  Begt.  (U) 

Cobbe,  C.  P.   Ci^t  (rot.)  ISth  Hit  InfiDtiy 
Cobbe,  George  Lieut-^cn. 

Col.  Commandapt  B.  A.  • 
Cochran,  Thos.  Capt  B^T.  (U.) 

Cochrane,  SirTbiomM  J.  GCB.  Adn., 

Vice-Adm.  of  the  United  Kingdom  (U) 
Cookbuni,  A.      Mi^r  2nd  N.  Dnrhaai  KL 
Cockbuni,  C.  V.  CoL  BA. 

Cookbum,  Sir  Francis  G«d.  OoL  96di  Begt. 

(12.) 
Cockbum,  J.  E.  Lieut  B.A  (1/.) 

Coeks,  Charies  Lygcm  Xiieiit-CoL  bie 

Colds.  Gds.  (12.) 
•Cocks,  Oet  York.     Mi^  4fh  S.  O.  Bcft 
Codd,  Edward  Capt.  BJf.  (Ift) 

Codrhigton,  H.  J.  CB.      T ioe-A^dbinl  (A) 
Codrmgton,<S^W.J.  KGB.  Gen.  CoL 

2drd  B.  W.  Fus.  Got.  and  CoramaBderii- 
Chief,  Gibraltar  (22.) 
Codrmgton,  W.  Wyndham  Lienl.  lilc 

I7th  Tjancers 
Coe,  E.  O.  Lieut,  late  Bdinonton  R. 

Bifle  Begt.  (12.) 
Coffey,  J.  A.  Lieut  1st  Tower  Hanlets 

Engr.  Vols.  (12.) 
Coke,  Hon.  E.  K.  W.   Capt  lat«  C<^da  Gd*. 
Coke,  Hon.  W.  C.  W.  Lieut-Col  Seo. 

Fus.  Gds.  M.P. 
Cole,  J.  A.  Col.  15th  Begt. 

Cole,  J.  W.  Lieut,  h.p.  21'9t  B.N.B.  Fus.  (ii) 
Cole,  B.  M.  Com.  B-N.  (il) 

Colebrooke,  Sir  W.  M.  G.  CB.KH.    Lieut.- 

Gen.  Col.  Comm.  B.A.  (12.) 
Coles,  Cowper  P.  Capt.  RN.  (1/.) 

Coles,  Josias  B.  J.  Lt.-Col.  lat«  9th  Lancen 
Coles,  W.  L.  Esq.  Pay.-Gcn.  OfBce  (12.) 
Coles,  W.  C.  Lieut.-Grn.  (1' ) 

Colley,  G.  P.  Major  2nd  Queen's  (11) 

Collier,  C.  MD.        Dep.  Ins.  €>en.  of  Armj 

Hosps.  (12.) 
Collins,  Caleb  Ens.  Cape  M.  Biflm  (12) 

Collin,  Geo.  Esq.  late  War  Office 

Collins,  Wm.  Louis         Capt.  Victoria  Bifle 
I      Volunteers  (12.) 
CoUinson,  Bichard,  CB.        Boar-Adm.  (12) 
♦Collinson,  T.  B.  Lieiit-Col.  B.E.  Intt. 

Arch.  Drawing  B.E.  Eslab.  Chatham  (12) 
Collis,  W.        As8t.-8urg.  Boy.  H.  Art.  (12) 

Lt,-Col.  late  unatt. 

Maj.-G«J. 

Comr.  Boral  Nary  (1/-^ 

Major  17th  Begt.  (U) 

eo\Vv\5L^^^Mg^Qc<^Q;Cax>t.  late  29th  Begt.  (12.) 


Colman,  J.  B.  T. 
Colomb,  G.  T. 
♦Colomb,  P.  II. 
♦Colthurst.,  D.  L. 
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I.T8T  OF  AKNtJAL  StTBSCHXBEBK 


II 


Combermere,  S.  VisdoirKT,  G€B.  GOH.  KSI. 

Field.Manhal,  CoU  l«t  Life  Qiiard* 
Coney,  Bicknell        lii^or  late  17th  jMaoen 
Congreve,  Wm.  Capt.  ^th  K.O.  Regt. 

Brig.  Maj.  Chatham. 
Conner,  W.  H.  B.  Cant.  IL  Lond.  Mil. 

CoDoUj,  Jat.  Col.  Asst.  Ao(j.-GeD.  Montreal 
ConoUy,  J.  A.  9.C.  Lieut-CoL  Colda.  G1I0. 

(U) 
Conmn,  GK».  A.  Capt  Q.O.L.T.  Mil.  (U) 
Oonwojr,  T.  a  CB,  Ool.  (ret)  Or.  Qtii«  (iL) 
Conway,  W.  S.  Capt  late  2nd  JAlb  Ghd*. 
Conyen,  Charles  E.  Lient-CoL  unstt.  (IL) 
Conynffham,  Francis  N.  MjlBQVIB  of,  KP. 

CK)H.  Uiij,  Qm.  (U.) 

Coode,  H.  Connr.  B.W. 

Cook,  Hemr  Major  100th  Regt.  (II.) 

Cooke,  A.  C.  Major  B.  B.  Executiye  OlBcer 

Topo.  Dent.  (U.) 
Cooke,  W.  B:  Limit,  late  85tli  L.L 

Cooke,  Wm.  Capt.  Hants  Bifle  Vols.  (U) 
Cooper,  Sdw;  H.  Lt-Col.  (ret)  Ghm.  Odi. 
Cooper,  Hemj  IWor  Q.O;L.I.  MiL 

Cooper,  £e«. Joseph,B. A. Chaplain  R.ir.  (U) 
Cooper,  Bichd.  A.  Capt.  (ret)  Sco.  Fai.  Ode. 

m 

Cooper,  W.  Cooper     MiU.  late  Bedford  IfiL 

(1/.)  '^      ^ 

Cooper,  W.  S.  Com.  B.N. 

Coote,  C.  C.  Capt.  late  Ut  Boyals  (IL) 

Corbailie,  J.  B.  Capt  10th  Ibgt.  (U) 

Corbett,  W.  A.  Lieut  62nd  Begt  (1/.) 

Cormiok,  Jno.  Col.  20th  B^t.  (l^.) 

Comes,  J.  E.  Capt.  B.B.  £istr.  in 

Fort  Boy.  MiL  Acad.  Woolwioh  (IZ.) 
OoiTton,  J.  B.  General  B.M.L.L 

Coeby»  T.  P.  Capt  14th  Begt 

Coetin,  C.  Lieut,  late  14th  Bi»gt  (ll) 

Cotton,  Corbet  *  Major-Gen.  (unat.) 
Cotton,  S<m.  WeUengton  H.  S.     Col.  unatt 

(II.) 
Cotton,  Thos.  F.  Staff  Surgeon  h.p. 

CosteUo,  T.  M:  Sm^eon  B.N.  (1^) 

Coulson,  J.  B.  B.  Capt  Bifle  Brig. 

Couper,  H.  B.  Capt.  70th  Begt  (IL) 

Court,  H.  M.  Miyor  (ret)  Madras  Army  (IL) 
Cousins,  William  Quar.-Biar.  B^V .  Asjlum 
Coventry,  H.  A.  Capt.  (rot.)  Qren.  Gds. 
Cowbum,  T.  B.  Lieut  52nd  Light  Inf. 

•Cowell,  Henry  Bobert  Capt  3rd  Bufft  (IL) 
CoweU,  J.  C.  Major  B.E. 

Cowen,  Morrioe  Com.  B.N. 

Cowper,  H.  Paym.  h.p.  King's  G^erm.  Leg. 
Cox,  A.  C.  W.  Comet  12th  Boy.  Lancers 
Cox,  C.  H.      Lieut,  (ret)  60th  Boyal  Bifles 

(IL) 
Cox,  Francis  Edward  Mnor  B.B. 

Cox,  Jamee  Capt  late  92nd  Highs. 

Cot,  B.  Sneyd  Capt  Hereford  MU. 

Craigie,  Peter  B.  CB.        Lt  Gen.  Col.  65th 

Begt.  (IL) 
Cramer,  J.  H.    Lt.-Col.  (ret.)  Madras  Army 
•Craufbrd,  F.  A.  B.  Ci^.  B.N.  (U) 

Craufbrd,  J.  B.  Liaat.-Gen.  Col  27th  Best 

(IL)  ^ 

*CraTBD,  ChAs.  DaereCnt  (^  W.  ToriiMIl. 

(1/.) 


Craven,  Hon,  G.  G.       Lieut.  Sc.  Fns.  Gtk 

(1/.) 
Craven,  J.  A.  Lieut  Uite  Boy.  H.  Gkb.  (12.) 
Craven,  Wm.  George  Lieut  late  Ist  Life  €kU. 
Crawford,  Charles  lieut.  B.  B. 

Crawford,  Thos.  MD;  Staff  Suiv.  OL) 

Crawley,  H.  Owen  Mijor-Gen.  B.E.  (IL) 
Crawley,  Henry  Lt-CoL  (ret)  h.p.  20th  Begt 
Crawley,  T.  G.  Lieut  8th  or  King's 

Crawley,  T.  B.    Col.  6th  Inniskilling  Drags. 

(IL) 
Creasfa,  Jameft       CoL  (ret)  h.p.  86th  Bagt, 

Creagh,  John  Capt  5th  Northum.  Fus.  (LL) 
Creagh,  W.  Capt  H.M.  Bom.  Staff  Corps 
Creed,  Henry       Capt.  (ret.)  Bombay  Army 

Lt-CoL  Ut  Middl.  Art  Vols.  (U.) 
Creser,  Thomas  Com.  B.N.  ^L) 

Creyke,  A.  S.  Capt  B^ 

Criditon,  Hon.  d  9.  Capt  Gren.  6f^.  (U.) 
Croft,  C.  P.  Asst-Suig.  Victoria  Bifle  Vols. 
Croft,  W.,  Esq.  me  Assist-Aoot-Ocn. 

•Crofton,  Stephen  ff.  L.  Cnpt  B.N. 

Crombie,  Alexr.  Mijor  72nd' Highlands^ 
Crombie,  D.  Major  Gen*  (unatt) 

*Crossei  Joshua^  G.  M^or  unatt  (US 

Crossman,  William  Ckpt.  B.IL-  (U) 

Crowe,  Bobert  Lieut  h:p.  unaAt 

Crowe,  S.  M.  Lieut.  Kent  Ait.  MiL 

Crowther,  B.  W.  B.  Lieut  68rd  Begt 

Crozier,  Bcwioii  J.   Col.  (ret)'  Bomb;.  Amy 

(IL) 
Crozier,  Bioh.  Bear-Adm.  (U.) 

Cruikshank,  A.  B.  Lieut  BJL 

Cuff,  O.  W.  Lieut.  Boy.  Marine  AH.  <lf) 
Culpepper,  J.  B.  Capt  lata  14tt 

Lt  Drags.  (IL) 
Cumberland,  O.  B.  ^^"^  ^^^^ 

Cumberlege^Jf .  Capt  late  B.  E.  Mid.  MO. 
Cumminff,  W.  Gordon    Major  H.M.  Bomb. 

Staff  Corps 
Cuningham,  A.  F.       Lieut  Idth  Light  lid. 

(U.) 
Cunins^ame,W.  J.  M;  9*€.  CtML  B4fle  Biig. 

(1/.) 
Cunliff,  Sir  Bob.  A.  Bart.       Capt.  Ute  €kx>. 

Fus.  Gds.  (U.) 
Cunningham,  Alex.      Surg.  h.p.  86th  Begt 
Cunningham,  A.  W.  Lieut  (ret)  B.A.  Hi.) 
Cunningham,  H.  D.  Taipnr.  B.N.  lit.) 

Cunningham,  J.  W.  H.      Capt  late  2nd  Life 

Gds. 

C^)t  12th  Laaoers 
Major. -Gran.  B.A.  Lient- 


Cunninghame,  J. 
Cuppage,  Burke 
Got.  Jersey. 
Cure,  Alfred  C. 
Currie,  A.  D. 
Currie,  M.  J. 
Currie,  Baikcs 
Curtis,  Beginald 
Curson,  Hon.  E.  G. 


Col.  Gr.  Gds.  (IL) 

Ens.  4l8t  Begt.  (XL) 

Becp-Adm.  (IL) 

Detp.-Lt  Warwickshire 

Bt-Major  B.A.  (lU 

Major  52nd  L.  I. 


Curaon,  Hon.  K.  W.  P.  CB.    Col.  (ret)  Gr. 

Gds. 

Cust,  Hon.  C.  B.  bite  B.H.  Gds. 

Cust,  Henry  Fraaeis        Capt  North  Salop. 

Yea  Car. 
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DACBES,  Sir  B.  J.  KGB.    Mij.-G^en.  CoL 

Comm.  BjL  (11.) 
Dakyn,  J.  H.       Surg,  lato  St  Yinoent  Mil. 

(IL) 
Dalgety,  J.  W.  Lt-CoL  late  B.M.  Coll. 

Dalhousie,  Eabl,  KT.  OCB.  Capt.  late 

79th  Highlanders. 
Dalrymple,  /Sir  AdolphuB  J.  Bart,  Oen.  (11.) 
DaliTmple,  Sir  H.  Bart.    Lt.-Col.  late  Tlst 

L.L 
Dalrymple,  J.  YiBConvT         Capt.  late  Soo. 

FuB.  G-ds.  Capt.  'Wigton  Art.  VoU.  (1/.) 
Dalrymple,  J.  H.  E.       Col.  (ret.)  Sco.  Fub. 


Gds. 
Dalton,  Charles 
Dalton,  C.  J. 
Dalzell^  Son,  A.  A. 


Maj.-Gen.  BJl.  (12.) 
Col.  Bwi.  (12.) 
Major-Gbn.,  Col 


48th  Begt.,  Comg.  Forces,  DoTer  (IL) 

Dalzell,  B.  A.         Capt.  Soo.  Fus.  Gds.  (II,) 

Darner,  S.  L.  Dawson   Capt.  late  S.  F.  Gds. 

(11.) 

Dames,  T.  L.  Capt.  B. A.  Inst  of  Art. 

Boy.  Mil.  Academy,  Woolwich  (/.) 
Dames,  W.  L.  Major-Gkn. 

Dando,  A.  C.  Lieut.  Boy.  Naral  BeserFC  (1/.) 
Dangan,  Lobd  Lt-Col.  (ret.)  Colds.  Gds. 
Daniel,  B.  H.  Capt  18th  Boyal  Irish  (II.) 
Daniell,  C.  F.  T.  Lt.-Col.  unat.  (12.) 

Danieil,  Heniy  Col.  late  Colds.  Ods.  (12.) 
Daniell,  John  Miuor  late  66th  Begt. 

•Darling,  Sydney  Mt^cir  9th  Foot  (12.) 

•Dartmouth,  Eabl  of  Capt.  Staff.  Bifie  Yohv. 
•Daubeny,  A.  G-.  Capt.  7th  Fusiliers  (12.) 
Daubeny,  E.  Capt  (ret)  58th  Begt.  (12.) 
Daubeny,  James  CB.  Col.  62nd  Begt. 

Daubeny,  W.  A.  Capt.  3rd  Buffs  (12.) 

Daubuz,  J.  T.  Capt.  B.A.  (12.) 

Davenport,  W.  B.  Capt.  62nd  Begt.  (12.) 
Daridson,  C.  B.  T.  Lieut  B.E.  (12.) 

•Davidson,  D.         Major  (ret.)  Bom.  Army, 

Lt.-Col.  City  of  Edin.  Yoh^.  (12.) 
Davidson,  Jno.         Surg,  (ret.)  Beng.  Army 

(W.) 
Davie,  Sir  H.  B.  Ferguson,  Bart.    Lt.-Gen. 
Davies,  Francis  John        Lt.-G«n.  Col.  67th 

Begt. 
Davies,  Geo.  S.  Capt.  h.p.  6th  Drag.  Gds.  (12.) 
Davies,  Henry  F.    Lt.-Col.  Gren.  Gds.  (12.) 
Davies,  John  Capt.  h.p.  B.A.  (12.) 

Davison,  Sir  W.  KH.  Lt.-Col.  h.p.  2nd 

Queen's  (12.) 
•Dawes,  E.  A.      Capt.  and  Adjt.  2nd  Boyal 

Surrey  MU.  (12.) 
Dawkins,  W.  G.  Lt.-Col.  Colds.  Gds. 

Dawson,  Hon.  E.  S.  Lieut.  B.N.  (12.) 

Dawson,  Bob.  N.  Capt.  B.E.  (12.) 

Dawson,  Hon.  Vcsey  Lieut.  Colds.  Gtls.  (12.) 
Dawson,  Wm.  Commr.  B.N.  (12.) 

•Dav,  H.  Capt.  H.M.  19th  Bombay  N.I. 
Deane,  B.  M.  Major  18th  Boy.  Irish  (12.) 
Do  Bathe,  H.  Perceval      Col.  Sc.  Fus.  Gds. 

(10 
De  Bathe,  Sir  Will.  P.  Bf,         Lt.-Col.  late 

63rd  Begt. 
De  Blaquicu,  Lobd         late  4l8t  Begt.  (12.) 
De  Butts,  J.  C.  B.  Capt.  B.E.  (12.) 

De  Cetto,  M.  H.  £.  Ens.  72nd  Uigliknders 


Deoie,  Bichard  Capt.  RE.  (IL) 

Deedes,  W.  Capt  hite  SOtii  Begt.  (1/.) 

De  Grt^  and  Bipon,  EABii         Sec  of  State 

for  War  (22.) 
De  Gruchy,  W.  L.  Lieut  4th  Boyil 

Jersey  Mil. 
•De  Horsey,  A.  F.  B.  Capt.  l^JS.  (12.) 

De  Horsey,  W.  H.  Beaumont       Lieut  •CoL 

Gr.  Gds.  (12.) 
De  la  Condamine,  T.  Capt.  h.p.  unatt. 

De  Lacy,  John  CoL  (ret)  89th  Begt 

Denison,  S.  C.  Dep.  Judige  Adr.  Genenl 
Denman,  Son.  Joseph  Baar-Admiiil 

Dennis,  James  B.  Ookmel  BA. 

Dent,  Edward  Com.  BJC.  (U) 

•De  Bobeck,  Hastings  St  J.  Lieut  B.N.  (U) 
De  Bos,  Son.  D.  C.  F.       CoL  lat  Liie  Gda 

(12.) 
De  Bos,  Wm.  L.  L.  F.  Lobd  Lt-Gen.  (U) 
De  Salis,  Bodolph,  CB.   CoL  8th  Huss.  (U) 
Deaborough,  Jonn  Lieut-CoL  BjL 

De  Tessier,  J.  F.  H.  Ideut-Cokml 

Invalid  Dep6t,  Chatham  (1^.) 
De  Thoren,  O.  W.         Ens.  46th  Begt  (U) 
De  Yere,  H.  F.  Mi^BS. 

•Deverell,  T.  Josephus  Col.  77th  Bsgi 

Devereux,  Son.  W.  B.  Rear- Admiral  (12.) 
De  Wahl,  Thos.  A.  Com.  "RJS,  (12.) 

Dewar,  J.  B.  J.  Lieut  BA. 

De  Wmton,  F.  W.  Capt.  BJk.  (U) 

De  Winton,  Walter  Capt  late  Ut  Life 

Gds.  (12.) 
De  Winton,  Wm.         Lt-Col.  (ret)  Bomb. 

Army  (12.) 
D'Eye,  W.  B.  Capt.  91rt.  Begt  (1/.) 

Dickens,  C.  H.  Lt.-Col.  B.A.  Ben^  (U) 
Dickenson,  D.  J.  Lt.-Col.  Brecon  MiL  (1/.) 
Dickenson,  P.  de  M.         Lieut.  Boy.  Sunex 

L.I.  Mil.  (12.) 
Dickenson,  W.  Lieut  late  B.E.I.  Vols.  (Li) 
Dickins,  C.  S.  S.     Capt.  late  B.  Sussex  L.  1. 

Mil. 
Dickson,  Chas.  Sheffield        Col.  late  British 

Swiss  Legion 
•Dickson,  J.  B.  Capt.  B.X.  (12.) 

•Dighton,  T.  D.    Capt.  Lond.  Bifle  Brigade 

Vols.  (12.) 
♦Digweed,  W.  H.       Major  Hants  MiL  (1/.) 
Dillon,  Son.  Arthur    Dep. -Lieut.,  oo.  Mavo 
•Dillon,  Conrad  A.   Lieut.  Oxford  MiL  (U) 
Dillon,  H.  A.  Ens.  Bifle  Brig.  (12.) 

Dinnen,  J.  Insp.  of  Macliinery  B.N.  (1/.) 
Disney,  E.  J.        Capt.  Essex  Bifles  late  7tb 

Fus.  (12.) 
DixoD,  George  Lieut.-Gen. 

Dixon,  John  Lt.-Col.  late  G-ren. Gds.  (il) 
Dixon,  John  Capt.  h.p.  unatt. 

Dixon,  W.  Capt.  Q.  O.  Lt.  Inf.  Mil.  (12.) 
Dixon,  Wm.  Manly  HaU       Col.  B.A.  Supt. 

Boy.  Small  Arms  Factory,  Enfield  (12.) 
Dobie,  John  Surg.  B.N.  (12.) 

Dobson,  G-.  Biear- Admiral 

Docker,  E.  S.  Staff  Surgeon 

Doherty,  D.  H.  Lieut.  3rd  Huss.  (12.) 

Dolbv,  J.  E.  A. Capt.  late  N.  York.  Bif.  (1/) 
DomVilc,  Sir  Charles  C.  W.  Mi^or  late 

DubUnCo.  L.  I.  MUitiaJ 
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Capt.  Worcester  Militia 


Col.  BA. 
Lieut.  8rd  Hum 


i 

Lt-CoL  (ret)  Bombay 


.  lii: 


DomTile,  W. 
Domyille,  J.  W. 
Donaldsoo,  Tho«. 
Donnelly,  Thos. 

Army  (1/.) 

•Doorly,  M.  Pay  Mae.  4th  W.  L  Begt. 

Dormer,  JIo».  J.  B.  J.        Capt.  (ret.)  71th 

Highbs.  (IL) 
Dorrille,  John  W.  Capt  B.N. 

Douglas,  A.  K.  Ens.  67th  Begt  (1/.) 

Douglas,  Henry  J.  Cu>t.  B.N. 

Douglas,  Jas.  Stoddart         Lieut  B.N.  (1/.) 
Douglas,  Sir  John,  ECB.         CoL  late  79th 
Highlanders,  Asst.  Aoy.-Gkn.  Edinburgh 
Douglas,  John,  CB^        CoL  h.p.  11th  Huss. 
Douglas,  Bobert,  CB.  Gen.  B.  A. 

Douglas,  Sir  Bobert  Percy,  Bart.      Migor- 

Gen.  CoL  98th  Begt  (1/.) 
Dougbis,  B.  S.  8.  Lieut  Gr.  Ods.  (IZ.) 

DougUM,  Sir  Bobert»  Bart.  Capt  67th 

Befft  {11.) 
DovLfftuB,  8holto  Comr.  B.N.  (12^ 

DougUM,  T.  Monteath,  CB.     Lt-Gen.  H.M!. 

Bengal  Army  (12.) 
Dowbiggin,  M.  H.  Lt-CoL  99th  Begt 

DowdeaweU,  J.  M.  Comet  12th  Lancers 

Downes,  H.  F.  Esq.  Army  A^ent 

Downes,  M.  R  O^t  B.A.  (IZ.) 

Doyle,  C.  Hastingii  Major-Gen. 

•Drake,  J.  Meryin  C.  Capt  B.E.  (1/.) 

Drake,  Thomas  Gemgd  Com.  B.N. 

Drayson,  Alfrod  Wilkes       Capt  B.A.  Asst 
Instr.  of  Surveying  Boy.  l£iL  Aoad.  Wool- 
wich 
Drew,  Andrew  Bear-Adm.  (1/.) 

Drummond,  Alfr.  M.    Capt  late  Bifle  Brig. 

(1/.) 
Drummond,  -Edgar  A.  Lieut  late  B.N.  (12.) 
Drummond,  Hay,  H.  M.      Lt-CoL  Commt 

B.  Perth  Bifles 
Drummond,  Jas.  Lieut  late  10th  Huss.  (11.) 
Drummond,  John  Lieut-Gen.  (1/.) 

Druiy,  Byron,  Capt  B.N. 

Duberiy,  Wm.  Capt.  Grcn.  Gds.  (1/.) 

Ducane,  E.  P.  Capt  B.E.  (12.) 

Ducanc,  F.  Major  (ret)  BE.  (12.) 

Ducie,  EajOi  of  Lord  Lieut  Gloucestershire 

Capt.  H.M.  Boy.  Body  Guard  (12.) 
Dudgeon,  B.  C.  Major  61flt  Begt.  (12.) 

Duff,  A.  M.  Lieut.  74tli  Highlanders  (1/.) 
Duff,  James  Maj.  Ute  23rd  B.  W.  Fus.  (12.) 
Duff,  B.  W.  Capt.  B.E.  (12.) 

Dumaresque,  Henry  Capt.  B.N. 

Dumbreck,  Darid,  CB.      Inspector-Gbneral 

of  Army  Hospitals 
Dunbar,  W.  M.  Capt.  24th  Begt. 

Duncan,  Fras.  Lu!Ut  B.A.  (12.) 

Duncombe,  Hon.  A.  Vioe-Adm.  MP. 

Duucombe,  Hon.  Cecil  Capt  1st  Life  (Hs. 
Duncombe,  C.  W.  Lieut.  Ist  Life  Gds. 

Duncombe,  George  T.  Capt  late  16th  Begt. 
Dundas,  P.       Colonel  (ret.  f.  p.)  47th  Begt 

(12.) 
Dundas,  Thomas         Miyor  12th  Begt  (12.) 
Dunkellin,  U.  C.  LOBD  Lt.-CoL  (ret)  Coldm. 

Gds. 
Dunlevie,  W.  S.  H.     Lieut.  12th  Begt  (12.) 


Dunlop,  Franklin,  CB.  CoL  B.A. 

Dunmore,  Easl  of  Lt  (ret)  S.  Fus.  Gds.  (12.) 
Dunn,  James,  Esq.      Ens.  (ret.)  41st  B>egt 

(12.) 
Dunne,  F.  Plunkett  Colonel  Queen's  County 

MiL  M.P.  (12.) 
*Dimne,  J.  H.  Major  99th  Beet. 

Dunsany,  Edw.  SL  Hon.  Losd    Capt  B.  A  • 
Dunsoombe,  N.  Capt  2nd  Queen*! 

Dupuis,  J.  E.  CB.  Miyor-General  B.A.  (12.) 
D' Urban,  Wm.  J.  Major-Gen. 

Durham,  P.  F.      Capt  late  87th  Begt  Adj. 

Boyal  Cardigan  Bifles 
Durie,  Charles  Major  unatt 

Dumfbrd,F.  A.  Cuit  2nd  Surr.  ArtiL  Vols. 

(12.) 
Dyke,  Charles  Lieut  BJf . 

Dyneror,  G.  B.  LosD    CoL  Bw  Carmar  MiL 

ADC.  to  the  Queen  (12.) 
Dyson,  Edward  M^  late  3rd  Dr.  Gds.  (12.) 
I^n,  J.  D.  CoL  late  3rd  Dr.  Gds. 

EABLSFOBT,  J.  H.  B.  LOBD    Lt  Ist  Life 

Gds. 
•East,  CecU  J.  CtapL  82nd  Begt  (12.) 

Eastwick,  W.  J.     Capt  (ret)  Bomb.  Army 

(IL) 
Eckford,  Bob.    Capt  23rd  B.  W.  Fus.  (12.) 
Eden,  Charies,  CB.    Bear^ Admiral,  Lord  of 

the  Admiralty 
Eden,  John,  CB.    Lt-G«n.  CoL  34th  Begt 
Eden,  J.  Capt.  late  14th  Lt.  Dr. 

Eden,T.  M.  B.  Lieut  60th  Begt. 

Eden,  Walter,  D.  Esq.  Admiralty 

Eden,  Wm.  Hassall     Lieut-Gen.  CoL  90th 

Light  Inf.  (12.) 
Edenborough,  Horatio  Capt.  W.  Essex  MiL 
Edgar,  Joseph  Haythome    Lieut  late  B.A. 

Edgcumbe,  Hon.  C  E.  Capt.  Gr.  Gds.  (12.) 
Ed^elL  Harry  E.  CB.    Capt  B.N.  uiZ)C.  to 

Me  Queen, 
Edgell,  A.  WVatt    Lt  (ret.)  10th  Huss.  (12.) 
Edmeades,  H.  Capt  BJL  (12.) 

Edwards,  CA.  CB.  CoL  (rett)  49th  Begt. 
Edwards,  C  Capt  luTalids  B.  H.  Chelsea 
Edwards,  J.  B.  Mi^r  B.E. 

Edwards,  Nathaniel  E.  Capt  B.N. 

Edwards,  Peter  Lieut.-Gen.  (12.) 

Edwards,  Hon.  W.  Capt.  Cdds.  Gds. 

•Egerton,  Caledon.  Bich.         Col.  Com.  8th 

Dep.  Batt  Pembroke  (12.) 
Effcrton,  C  B.  Commr.  R.N.  (12.) 

•Egerton,  Hon.  Francis  Capt.  B.N.  (lU 
Egerton,  F.  P.  Com.  B.N. 

•Egerton,  F.  W.  Lieut.  B.N.  (12.) 

Egerton,  Sir  P.    de   Malpas  Gkvy,  BarL 

F.B.8.  Lt-Col.  Cheshire  Yeomanry  (12.) 
Egerton,  P.  de  B.  Capt  late  Coldslrm.  (Ms. 

(12.) 
Egerton,  Hon.  S.  J.  G.      Lieut  1st  Lf.  Gds. 
Egerton,  W.  W.  Ens.  8tli  or  King's 

Eclese,  Joseph  Capt  Hon.  Art.  Co.  (12.) 
Eloho,  Lord  Col.  Lond.  Sco.  B.  Vols.  (12.) 
Elderton,  E.  H.  P.  Oiipt  (ret)  28th  Begt 
Elderton,  Edw.  M.  Esq.  Ute  H.  A.  Co. 

(12.  U) 
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£lflee,  C.  W.  Gapt.  S.  A.  (1/.) 

Eliot,  Jl<m.  C.  G.  C.  Capt.  Gr.  GOb. 

Elkmgton,  A.  Gl.  Asat.  Sure.  S.  F.  Gds. 

•EUes,  W.  K.  •  Capt.  38th  Regt.  (1^.) 

Ellioombe,  Sir  Cbaa.  Greene,  KGB.        Gen. 

Col.  Commt.  B.E. 
Elliot,  Geo.  Bear-Adm.  (1^) 

Elliot,  Man.  Gilbert.      Lt-Col.  late  K.  Brig. 

16th  DepOt  Batt.  (1/.) 
Elliot,  JSir  W.  H.  KCB.  EH.      Lieut-Gen. 

Col.  61st  E.O.L.I. 
Elliott,  SoH.  ChacLoB  G.  J!.  B.  CB.        Beaav 

Admiral 
Ellis,  C.  H.  Fairfax  Lieut.  BA.  (IL) 

Ellis,  Fred.  C^pt  late  9th  Lanoers  (1^.) 

♦ElliB,  J.  H.  Chief  Engr.  B.N.  (1/.) 

Ellis,  Kelson  Lt.  lOlst  Boj.  Ben.  Fus.  (12.) 
Ellis,  William  Captain  B.N.  (1/.) 

Ellis,  W.  B.  E.  Capt.  B.A. 

Ellison,  C.  G.  Xa0ut.-CDL  (ret.)  dr.  Gda. 
Ellison,  B.  G.  .  llMor  h.p.  47th  Begt.  (llj) 
Elphinstone,  J7o».  J.  F.  B.      Capt.  S.  F. 

Gds. 
Elrington,  F.  B.  Col.  Bifle  Brig. 

Ehrington,  W.  F.  Lt-€ol.  late  Soo.  Fas.  Gds. 
Elwee,  W.  C.  C.  .Oapt  71st  High.  L.  Inf! 
Elwjn,  Thomas  Col.  BJk..  Mem.  of  Conn,  of 

Eduoalipn  (12.) 
Emmett,  Anthony  Miyor-Gen.  B.E. 

Enfield,  YiscorNT  Col.  Edmonton  B.  Bifles 
England,  Sir  Blch.  GCB.  EH.  Gen. 

CoL  41st  Begiment 
England,  Biehd.         Major  56th  Begt.  (IL) 
Enniskillen,  W.  W.  EABLof,  FBS.  CoL  Fer- 
managh T^*^**^"^  (IZ.) 
Errington,  A.  C.  Col.  Slat  K.O.Lt.  Inf.  (1/.) 
Errington,  A.  J.  Lieut.  B.K.  (1/.) 

Erskine,  J.  Elphinstone  Bear-Adm.  (1/.) 
Erskine,  W.  H.  K.  Capt.  late  I7tli  Lancers 
Espie,  Bobert,  Esq.  Surgeon  "RJf. 

^Espinasse,  James  W.  Major  12th  Begt.  (II.) 
Estridge,  Geo.  Lt.-Col.  St.  Kits  mS.  (1/.) 
Eustace,  T.  F.  Lieut,  late  49th  Begt.  (IZ.) 
Evans,  Sir  De  Lacy,  GCB.      Gen.  CoL  21at 

B.N.B.  Fus. 
Evans,  George  Bear-Adm.  (11.) 

Evaus,  n.  D.  Lieut.  lOth  Huss.  (1/.) 

Evans,  John     Capt.  6th  Inniskilling  Drags. 

(10 

Evans,  Jno.  T.  Lieut,  (rot.)  74th  Highs.  (1/.) 
Evelegh,  G.  C.  Capt.  h.p.  B.A. 

EvelvD,  C.  F.       Capt.  3rd  Boy.  Surrey  MU. 

(if-) 
Everard,  WaUing  Capt.  late  60th  Boy.  Bifles 

Ewart,  Henry  P.  Capt.  2nd  Life  Gds. 

Ewart,  W.  8.  Lt.-CoL  Gron.  Gds.  (U.) 

Eyre,  Vincent,  CB.  Mfyor  Gen.  B.A.  Bengal 

(If.) 

FABEB,  W.  Baikes  Major-Oeneral 

Faddy,  Peter  M^or-Genend  B.A. 

Fairfax,  T.  E.  Capt.  Gr.  Gds. 

Fairfield,  Charles  Ens.  Bifie  Brig.  (U.) 

Fairtlougli,  J.  W.  Col.  (ret.)  68rd  Begt 
Faloonar,  Hugh,  MP.  Surg,  (ret.)  Ben. Army 
F^Ua,  John  Parrxn.  8ch  or  King  s 

Fane,  Mildmay     Gen.  Col .  &UVi  'Sm^  i^l  .^ 


Fanning,  John      Miy'or  (ret.)  f.p.  1st  IV.  L 

Begt.  aO 
Fanshawe,  CharloB  CoL  £X 

Fanshawe,  Hew  D«  Lt.*Col.  nostt. 

•Farquhar,  Arthur  Capt  BX.  (U) 

Farquhanon,  G.  Mc.  Capt.  2l8t  Bomb.  SI 

(II.) 
Farquharson,  Henry  Capt.  8th  or  King's  (1/.) 
Farquharson,  J.  B.  Lt-OoL  SJ.  Mb 

Farrell,  J.  Sidn^  Major  (ret)  JU. 

Farrell,  Sydney  B.  B.E.     Ckpt.  Prot  of  Mil 

Topogy.  Staff  Coll.  Saadhiint  (U) 
Farrier,  Jas.    Qua.-Maar.  B.  fiosp.  Qakm 
Farrington,  M.  G.  OapL  61it 

K-OX.  In£  (1/L) 
Fawkener,  Lyon,  Esq.  late  Ordn.  Jka 

Feamly,  Fanfiu  Capt.  18ih  Moj,  Irkk  (U) 
Feilden,  Henry  Lieut  21at  B.K.B.  Fus.  (1/.) 
FeUden,  H.  M.  Oapt.  Ut  B07.  Lane.  Mi 
Feilden,  Bandle  J.     ld0at.*Ckil.  BOth  Soul 

Bifles  (1/.) 
FeUding,  Goo.  Col.  (ret.)  Boqc.  Amf 

Fellowes,  Edarard    Lt-Gol.  Iste  Uth  Hml 

Assist.  Adj.-G(en.  Cape  of  Good  Hgpa 
Fellowee,  P.  H.         Lt-CdL  B.  MvvtfLL 
Fanning,  S.  W.  Lieut-OoL  mMtt.  (U) 

F^^son,  G.  A.  Lt«Ck)L  Ghm.  CMl 

FovuAson,  ^iir  Jas.  GCB.       Oen.  Gal  IM 

L.  L  (IL) 
FergussoD,  Sir  Jas.  Bart,  d^  late  G.  fids. 

Gol.  Ayrshire  Bifles,  M.P. 
Field,  JSsculapius,  Esq.       late  Hon.  Ooipi 

Gent-at*ArmB 
Field,  C.  F.,  Esq.  late  Adminllf  (/.) 

Field,  Met.  E.  B.  BCL.      late  Aet  GhqiUi 

to  the  Forces 
Field,  G.  T.  Lt-Col.  B.A  (1/) 

Field,  J.  W.  P.  Capt  Hon.  Art  Gov.  (If.) 
Filgate,  T.  P.  H.  M.        Capt  2nd  BI  ^.  B. 

Dragoons 
Filkin,  B.  MD.  Surgeon  late  :K.  CHouc.  Mil 
Filmer,  Sir  Edm.  BarL      Ckmot  Boy.  £ait 

Kent  Yeo.  Cav. 
Finch,  J.  W.  Cajpt  B.K.  (if) 

Finuoane,  Ge(n;ee  CoL  (ret.  f.p.) 

Fischer,  John  F.  Capt.  BX  (1/.) 

Fisher,  A.  A'Court,  CB.  Lt.-CoL  BE.  (IL) 
Fisher,  H.  C.  Capt.  Weat  Essex  Mil. 

Fitzgerald,  E.  Lt.-Col.  late  98th  Bcftt. 

Fitzgerald,  M.  G.  B.  Capt.  uiiatt.  (1/) 

Fitzgerald,  P.  S.  Capt.  2nd  Boy.  LaocBiia 
Fitzgerald,  B.  P.  Lieut.  B JT.  (1/.) 

Fitzhugh,  H.  T.    M^or  B.A.  Ckpt  of  Com- 
pany Boy.  Mil.  Academy,  Woc&wudi  (U.) 
Fitzjames,  Arthur  Chas.  Major  Iste 

23rd  Highs. 
Fitzroy,  Lobd  A.  C.  Lennox  Col.  unatt.  (1/.) 
Fitzroy,  C.  C.       Capt.  68th  Light  Inf.  (1/.) 
Fitsroy,  LofiD  F.  J.      Lt.-CoL  late  Gr.  Gds. 

(11.) 

Fitzroy,  PhOip  Capt  6th  Fus.  (IL) 

'  Fitzroy,  Bobert,  FBS.  Tioe-AdD. 

Fleming,  James  Col.  late  of  55th  Begt- 

Fletdier,  Sir  Henry  Barf.      Lieut,  late  Or. 

(ids.  Miyor  Surrey  Bifle  Vols. 
Fletcher,  Henry  C.        Lieut.-CoL  Sco.Fus. 
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Flstoher,  T.  H.  Captain  ICilitaiy  Train  (IL) 
^flower,  Lamorook  Oapt.drd  Soy.  Sur.  Mil 

(U.) 
Flodjer,  0.  Capt.  Gren.  Gdi. 

Fooo,  JamcB  Maj.-Gran.  (ret.)  BA. 

f  o&y,  Mon.  A.  F.  Ool.  late  Gr.  Gcb. 

I^olej,  iTon.  St.  Gtoo.  Oerald  OB.  h.p. 

44th  Begt.  (1^.) 
Fonblanque,  B.  A.  Ens.  8tli  or  King'f 

S^blanque,  £.  B.  de    Asst.  Com.-Q«i.  (1/.) 
Jibnblanque,  J.  S.   M.  de  Qrenier,    Lt.  ]i.p. 

2lBt  B.N.B.  Fiu.  (12.  U.) 
Foot,  Alfred  G.  Lieut.  Boj.  Bng.  (LI) 

Votbes,  a.  H.  A.  Oapt.  B  jL 

Forbee,  J.  Lient^Gol.  kte  CokU.  GMa. 

Forbee,  Leslie  Jonathan  Lieut.-CoL  late  78th 

Highlanders 
Forbes,  Stewart  Oapt.  1ft  Boy.  Sarrer  MU. 
Forbes,  Thoe.  Jn.  Qen.  OoL-Gom.  bJu(1/.) 
Forbes,  Sir  William,  BL    Lieut  late  Ckildi. 

Gds.  Capt.  Aberdeen  Bifle  Vols. 
•B^bes,  Horn,  W.  F.      Mig.  L«trim  Bite 

Ford,  Chas.  Erskine  Col  B.E. 

jFofd,  Sdmund  Twiie  Ool  BJE. 

Foffd,  James  B.  Chmt.  Sco.  Fus.  Ckb. 

Forester,  Hon,  H.  T.  Lt.-Col.  Ute  Or.  €kb. 
Fdnter,  B.  L.  Lieut  Boj.  Art. 

JV>rrter,  F.  B.  Lt^ol.  4th  B.  L  Dr.  Ode. 
Forster,  J.  F.  Ens.  Ch^km  Bifles 

For^jth,  J.  Lieut.  Bear.  Staff  OiMrpa. 

Fortesoue,  Francis  Capt  late  Soo.  Fus.  Qds. 
Fotftesoue,  H.  Q,  Capt  Colds.  GkU. 

Fothergill,  T.  Lt-Col.  late  10th  Begt.  (12.) 
Fowler,  A.  B.  Capt.  41st  Begt  (IL) 

JTowler,  G.  C  Com.  BJn. 

Fowler,  Bobert  Dashwood  Cammr.  RJS, 
Fox,  Augnstus  H.  Lane     Lieut«CoL  Chren. 

Gkls.  Asnet-Qr.-Mr.-Gen.  Cork  (IL) 
Fox,  Edwin  Lieut.  H.  A.  Comp. 

Fox,  J.  T.  B.  Lane  Capt.  Gien.  Gkb.  (iL) 
FV«,  Maxwell  Commr.  BJf .  (IL) 

Frampton,  W.  J.  Lieut  69tii  Begt.  (iL) 
Frank,  P.  •  late  Assist  Staff  Su^g. 
Franklen,  C.  B.  Capt.  Bar.  Art. 

Fiaeer,  JZba.  Alex.  E.  Lt-CoL  late  S  J*.  Gds. 

(1/.) 
Fiassr,  Daniel      Ool  (ret.  flp.)  4tnd  Bajt^ 

Highlanders  (12.) 
Fraser,  J.  Keith       Capt.  Ist  Life  Gds.  (U) 
Fraeer,  Thomas  Bear-Adm.  (1/.) 

Fimser,  W.  Col.  unatt.  (1/.) 

Fraser,  W.  J.  Lieut,  let  Tower  HamleU  Bng. 

VoL  (II.) 
Fkederiok,  Chavles  Bear-Adm.  Lovd  of 

the  Admiraltr. 
Frederick,  Sirk.Bt.  Lt.-CoL  late  ibid 

Sur.  Mil  (IL) 
Freeland,  BusseU  G.      Ens.  4th  E.  O.  (U.) 
Freer,  C.  T.  Lieut  laite  7th  Fus. 

Fkeose,  J.  N.  A.  CB.    Hajor-Gen.  (vet.)  f.p. 


FremanEtle,  E.  B.  Commr.  BJi^.  (1/.) 

Fremantle,  Fitzroj  W.      Capt.  Colds.  Gds. 

W 
Fremantle,  J.  C.  S.  Lieut.  10th  Hussars  (U.) 

French,  H.  J.  Maj.-Gen. 

French,  Jas.  ILD.     late  Ins.-G«n.  of  Arniy 

Hoe. 
French,  P.  T.      Lt-Col.  (ret)  Bomib.  Army 
Frobisher,  W.  M.       Lieut.  65th  Begt.  (1/.) 

Mf^or-Gen.  BjB.  (IL) 
Mi^or  unatt.  (UJ 
Major  (ret.)  BA. 
Capt.  B.  H.  GMi. 
Capt.  18th  Huss.  (12.) 
Major  late  2nd  Life  Gds. 
Capt.  Mad.  Staff  Covpe 
Fuzlong,  Geo.  W.   Capt.  21st  B.  K.  B.  Fut. 

(12.) 
Furlong,  J.  S.  M.D.  Surg.  6th  Inns.  Drs.  (12.) 
^Fyers,  Henir  Thomas        Major  h^p.  BJL 
CoL  £.  and  N.  Y<nk  Art.  BliL  (IL) 

GAGE,  B.  Miy  or  late  Sco.  Fus.  Gds. 

Gbge,  Hon.  E.  T.  CoL  Bot.  Art.  (12.) 

Gaffe,  Mom,  H.  E.  Hall     Lt.-CoL  B.  Sumx 
L.  L  MiL  (IL) 


Frome,  Edw. 
Fugion,  Edw. 
FuBbrd,  Wm. 
Fuller,  F.  G.  A. 
Fuller,  T. 
Fullerton,A.G. 
Fulton,  .J.  J. 


FVeeth,  Sir  James,  KCB.  EH.    Lieui.-Gen. 

CoL  84th  Best,  (llj 
firtmantle,  A.  J.       Lient-Col.  Ci^da.  Gds. 
Fremantle,  Air  OhMlft  Howe,  EX7B.    ¥ice- 

Adm. 


Gage,  YuooTTVT  Mijor  hte  Sue.  MiL  (12.) 
Galbraath,  W.  Lieut36thK.  L.  L  (U.) 
Gallowar,  T.  J.  MM.-Gen. 

GaUon,  Dou^^         Oapt.  (vet)  BJC.  Aset 

Under  Secretary  of  State  for  War,  F.B.S. 
Gambier,  Gloneestar,  CB.  Cd.  B.HA. 

Gammell,  A.  Miy'or  late  48rd  Begt 

Gknmiell,  J.  H.  H.  Capt.  9th  Begt.  (12.) 
Gardiner,  B.  CoL  I.  F.  O.  Glasgow  (12.) 
Gardiner,  T.  Esq.      late  Purser  H.  £.  I.  C. 

S.  (12.) 
Gardiner,  W.  Commr.  B.N' 

Gardner,  G.  H.  Oapt  B.K.  (U) 

Gardner,  W.  B.  CoL  Boy.  Art.  (IL) 

Gardyne,  C.  Greenhill  Capt.  Coldm.  Gds. 
Garforth,  Wm.  Commr.  B.N.  (12.) 

Gariies,  Adam  P.  LOXD  Capt  B.H.  G«b. 
Ghamett,  A.  P.  Capt  11th  Hussan 

Garratt,  J.  A.  T.  Lieut  Gr.  Gds.  (U) 

Garrett,  Fianois    Oapt.  late  8rd  Drag.  Gck 

Lieut  Bojal  1st  Deron  Yeom.  Car.  (II.) 
•Garsia,  M.  C.  Lieut  56th  Begt  (1^) 

Garstin,  B.  L.  Col.  (ret.)  B.A. 

Garrook,  John        CoL  h.p.  81st  Begt.  Brig. 

Gen.  Shomoliflb 
Gasooigne,  Cbas.  Lieut-Ghn.  CoL  89th 

Begt  (12.) 
Gascoigne,  Clifton  Gapt  Gr.  Gds.  (12*) 

Gasooigne,  Emeit  F.   Lieut-Gen.  CoL  68ti^ 

Begt.  (12.  U.) 
Gasomgne,  W.      Lieut.  Soo.  Fus.  Gds.  (12.) 
Gawler,  Geo.  EH.  CoL  late  of  62nd 

L.  I.  (12.) 
Gearey,  H.  L.  Capt  B.A.  (IL) 

George,  Christopher  Commr.  B.N.  (12.) 
George,  F.  D.  CB.  CoL  unatt.  (12.) 

G«>rge,  G.  I.       Lieat«CoL  kte  Parm.  4th 

Huss. 
German,  James      Oapt.  8rd  Boy.  Lan.  Mil. 

(IL) 
Gibb,  Cluike  Joha. 
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Gibbingi,  Thot.        Lt -CoL  (ret.)  2nd  W.  I. 

Begt  (II.) 
Gibbon,  Aithur,  Etq.  AccL'QeDB. 

Bnnch,  Wtr  OiBoe  0.L) 
•GibboDB,  Charles  Commr.  KK.  (If.) 

Qibboni,  John  Suigeon  96th  Begt. 

Gibbfl,  Charles  Capt.  2nd  Queen's  (1/.) 

Gibson,  Charles  E.  Oi^L  SrdB^  or  Buffs 
Gibson,  Sdgar  Xieut-CoL  unatt. 

GiiEud,  Sdw.  Esq.  Admiralty 

Gilbard,  Geo.  J.  Capt  13th  Huss.  (U.) 

Giles,  John  C.  Captain  BJf, 

GiUbrd,  Yuoonrr  Capt  B.N.  (II.) 

Gill,  T.  Mc  K.  lieut  13th  Lt.  Inf.  (1^) 
Gilmore,  A.  H.  Lieut  "RJf.  {IL) 

Gihnour,  C.  D.  Capt  BA. 

Gilpin,  Bich.  T.  CoL  Bedford.  MiL  MP. 
Gim>s,  F.  B.  Lieut  35th  Boy.  Sussex  B^egL 

G^ps,  H.  Capt  9th  Begt 

Gipps,  B^ginald  I^-CoL  Soo.  Fus.  Gras. 
Gledstanes,  H.  B.  Lieut  75th  B^.  (IL) 
Gleiff,  A.  C.    Lieut-Col.  B.A.  Asst  Insp.  of 

8<3iools 
Gidg,  C.  E.  8.       Bt-Miyor  h.p.  14th  Begt. 
Gkig,  Bev.  G.  B.  HJL      Chapiain-Genenl 

to  the  Forces  (1/.) 
GloTer,  Stirling  F.    Lt-CoL  hite  12th  Begt 
Gljn,Bieh.G.  Capt  late  1st  B.  Dra^ 

Godbold,  G.  B.      Capt  A^.  1st  Batt  Ben- 

frewslure  Bifle  Vols. 
Godlej,  W.  A.  Capt  6Gth  Begt  (12.) 

Godson,  Chas.       Asst. -Surg.  Edmonton  BL 

Btfles 
Godwin,  A.  A.        Lieut.  103rd  Boy.  Bomb. 

Pus. 
Godwin— Austen  H.  H.      Capt.  Beng.  Staff 

Corps  (1/.) 
Goff.  Bobert  Charles    Capt.  15th  Begt.  (1/.) 
Goff,  Thos.  Wm.     Copt,  late  7th  Drag.  Gds. 

M.P.  (IZ.) 
Gold,  W.  Geo.  Major-Gcn.  (17.) 

€K>lduoT,  i^.  J.  K.  MA.        Chaplain  R.X. 

(H.) ' 
Goldsmith,  George,  CB.        Bear-Adm.  (17.) 
Qoldsworthy,  W.T.  Capt.91i«t  Higldrs.  (17.) 
Gomm,  SirWm.  M.  GCB.   Gen.  Col.  Colds. 

Gds.  (17.) 
Goocb,  H.    Lieut.-Col.  late  Colds.  Gds.  (17.) 
Good,  James  Staff  Asst.  Surg. 

Goode.  W.  H.  Major  late  62nd  Begt.  (17.) 
Goodenough,  W.  H.  Major  R.A.  (17.) 

GoodfelloF,  W.  B.  Major-Gen.  R.E. 

Goodlake,  G.  L.  O.C.  Lt.-Col.  Coldm.  Gds. 
Goodliffe.  F.  G.    Lieut.  Lond.  Bille  Brigade 

Vols.  (17.) 
Goodsiuan.  Parid  lieut. -Gen.  (27.) 

Goolden,  G.  B.  Lieut.  R.N. 

Goose.  William  Capt.  R.X.  (17.) 

Gordon,  Sir  Jas.  A.  GCB.  Admiral  (17.) 
Gordon,  Hon.  Alex.  CB.  Mojor-On»n.  (17.> 
Gordon.  F.  A.  Ens.  60th  Ri^>^  BiAes  (17.) 
Gordon,  G.  Grant  Lieut,--Col.  Skx).  Fus.  Gds. 
Gordon.  George  Uamilton  Capt.  R.E.  (1/.) 
Gordon,  H.  \V.  C-ol.  Coium.  Lieut.-Gen.  R.A. 
Gordon.  Henry  W.  Esq.  CB.    ^       rrincipal 

^Superintendent  of  S\<»c*,\CooV«\c\i 


Gbrdon,  Jlon.  John 

Gordon,  John        Iiieiit.-€SoL  late  47 

(17.) 
Gordon,  J.  S.  Capt  Srd  Bi 

Gordon,  Bobt  BesT'Ac 

Gk>rdon,  William  Ti 

Gore,  Hon,  Sir  Cbarlea,  KCB.  KB. 

Col.  6th  Begt 
Gore,  W.  B.  O.     Major  late  13th  1^ 
Qor^  A.  H.  liieut  B.  H.  li 

Goahn^,  Geo.  Lieut,  Soo.  Fus.  <k 
GkMsehn,  Nicholas     lieat  (ret)  2M 

Fus.  (17.) 
Gosset,  Charles  1m^ 

Gosset,  H.  Allen       lient  Psjm.  75lk 

(17.) 
Gossett,  W.  D.  lieut-CoL  U 

Gou^  Hugh,  ViBOOUirT,  KP.  QC^ 

Field-Marshal,  CoL  Bojal  Hone  Ga 
Cbugh,  Hugh  Capt.  late  lit  I 

Drags. 
Goulbum,  Edwaid  GoL  late  Chai 

Gould,  F.  A.         JJL'CoL  late  Ssd  1 

Gould,  Henry  O.  Capt  Gm.  tt( 
Gould,  T.  T.     Lieut  13th  Iddit  Ul 

(17.) 

Gowcr,  Erasmus  Gapt  12th  Bi^ul 

Grvme,  C.  H.  Mi^r-Gen.  (ia)l 

Indian  Army 

Grcme,  Bev.  G.  MiL  Chap.  HJUC 

Graham,  Allan        Capt.  BenfrewilsM 

Vols.  (17.) 
Graham,  Allan  Ham.  Oil 

Graham,  Gerald  Lieut.-Col.  Bov.  Eail 
Graham,  H.  A.  Lieut,  late  7th  Fa/ 
Graham,  Jas.  Jolm  Col.  Staff  (At 

Pensioners,  Regents  Park  Barracb 
Graham,  Lumly         Lt.-Col.  19th  Bef' 
Graham,  T.  P.         Lieut.  Sco.  Fus.  Cii 
Grahame,  Francis  Barclay       Lt  htfefi 

and  Kincardine  MiL 
Grahame,  Gbo.      Quar.  Ma9r.  2l9t  &} 

Fus. 
•Grange,  Chas.  Walter  Major  R.  OblI 
Grant,  Edward  Fitxherbert     CoL  (irtil 
Grant,  Goo.  Fox         Lieut  62nd  B«^i 
Grant,  Sir  James  Hope        Lieut-(}<afl 

Col.  4th  L.  Drag.  (17.) 
Grant,  John  Capt.  (ret)  Ri-I 

Grant,  John  M.  Capt.  Bli 

Grants  J.  M.  Lieut.  85tkK.l 

Grant,  J.  Thornton,  CB.  Col  Iftkf 
Grant,  J.  W.  Surg,  (ret.)  Bengsliisf 
Grant,  Wm.  Lieut.  9l8t  HijU^ 

Grant,  W.  F.  Col.  (ret.)  Bengal  Ai*i 
Giant,  W.  L.  Lt.-Col.  K.  O.  U  W' 
Granville,  B.  Maj.  2nd  Warwick  Ifii 
Glutton,  A.  O.  D.  Lieut.-Col.  Bli 

Grav,  BasU  Capt.  unift' 

Gray,  W.  J.  Capt.  BJ- 

Gravdon,  Geo.  CoL  R07.  M 

Greathed.  E.  H.  CB.  CoL  unrft 

Greathed,  W.  W.  H.  CB.  Lt-CoL  t^ 

gal.     Asst  Mil.  Secretary  (17). 
\QiTt!v^»,^        Licut-Gen.  CoL  404) 
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Fliidjrer,  O.  Ciipt.  Oren.  Gda. 

Fugu,  Juuea  Muj.-Q-m.  (ri^t.)  B.A. 

FoEir>  ■ff'»'  A.  P.  Ool.  Ulo  Gt,  GdB. 

Folej,  ffwt.  St.  Q«j.  Oarald  OS.  h.p. 

Utli  Bugt,  (If.) 
FoabUnquo,  B.  A.  Ens.  8lh  or  King's 

Fanblunque,  E.B.  de     Aast.  Coro.-Qeii.  (1/.) 
Fanblimquei  i.  S.   M.  de  Oreoin',    Lt,  li.p. 

SUt,  R.N.B.  Fiu.  (W.  Ij.) 
Foot,  Alfred  G.  Lieut.  Koy,  Eng.  (1/.) 

Fotbea,  Q.  H.  A.  Copt.  B.A. 

Forbai,  J.  Umit-Ool.  late  Colda.  GJ». 

Forbw,  Leslie  Juuuthan  Lieat. -Col.  late  TStli 

HighkiidDrs 
Forbes,  Stenart   Cupt.  1st  Rot.  Surrcj  Mil. 
Forboa,  Thoe.  Jn.   G«u.  Ool.-Com.  R,A.(li.) 
ITortxe,  Sir  WilliBm,  SI.    Lieut,  late  Colds. 

Gds.  Capf.  Aberdeen  Eiflo  Vok 
■Forbes,  Man.  W.  F.      Muj.  Leitrim  BiUea 

ill.) 

Ford,  CiiBS.  Ersfcino  Col.  B.E. 

Ford,  EdmuDd  Tins*  Ool.  B.£. 

Fmrd,  Jaine*  S.  Oapt.  Sea.  Fus.  Gd«. 

ForMler,  Hon.  H.  T,  Lt.-Col.  late  Or.  Qda. 
Footer,  B.  L.  Lieut.  Soy.  Art. 

Por»tar,  F.  R.       Lt.-Coi.  4th  E.  I.  Dr.  Gda. 
FoTster,  J.  F.  Em.  CeyLon  Rillefl 

ForsTtli,  J.  TJeut.  Betig.  Staff  Oorpe. 

Forteaouo,  Francia  Ospt.  Ute  Sco.  Ku..  Ods. 
Votttmoixe.  H.  Q.  Capt.  CoUi.  Gd*. 

FothergUl,  T.     Lt.-Col.  late  10th  Hagt.  (li.) 
Fovler,  A.  B.  Oapt.  41it  Regt.  (II.) 

fofler.G.C.  Own.  B.N. 

Fowler,  Bobert  Diuhwood         Caaiaa.  B.N. 
Foi.  AuguMuB  H.  Idne      Liout.-CuL  Oten. 

Od*.  A»i«t.-Qr.-llr.-Geii.  Cork  (li.) 
Fox,  Edwin                        Lieut,  H.  A.  Oomp. 
Foi,  J.  T.  E.  Umo      C«pt.  Gmi.  Gdi.  (it.) 
Sox,  UaiweU                    Commr.  BJ4.  {It.) 
Frampton,  W.  J,         ""  "     


Frank,  P. 
Frenklen,  C.  B. 
Frwor.  Son.  Alex. 


Lieut.  68tb  Bagt.  (II.) 
into  AuiaC.  Staff  Surg. 
CBpt.  Roy.  Art. 
L  Lt.-CuLlat«3J!',  Gde. 


Frawr.  Daoiel       Col.  (rel.  f.p.)  42nd  Be 

Uigblandar»  (II.) 
Pnacr,  J.  Kpilli       Capt.  Ut  Life  Gd«.  ( 
Fraam,  Thniuaa  Beiir-Adm.  ( 

FrMM,  W.  Col.  niuiU.  ( 

Frawt.W.J.  Li 

Vol.  <U.) 
Frsderiok,  Obarli 

the  Admimlt; 
Frederii 


E.  fl(. 


.  let  Tower  QaudeU  Bug. 
BcBT-Adm.  Lord  of 


Freioantle,  £.  B. 
"remantle,  Fitzroj  W. 

(W;) 

remantle,  J.  0.  S.  Lieut. lOtUHus 
French,  H.  J.  Uoj.-GcD. 

Proneh,  Jo*.  U.D.     lafo  Ina.-Gen.  of  Aniiy 

Hoe. 


Frame,  Edw. 
Fugion,  Bdv. 
Folford,  Will. 
Fuller,  F.  a.  A. 
Fullar,  T. 

FullortoD,  A.  Qt.      Muj 
FultoD.J'.  J, 


Major-Gcn.  U£.  i 

Major  nnatt...    . 

HajOT  (ret.)  RA. 

Oapt.  R.  H.  Oda; 

Capt.  ICJtb  Hum.  (11^ 

"}r  late  2nd  Life  Gib. 

pt.  Mad.  StAiT  OoTft 

Pui-long,  Geo.  W,    Oopt.  21jt  E.  M.  B.  Sm. 

(li.) 
Furlong,  J.  S.  M.D.  Surg.  6th  Inns.  Dri.  (li.) 
"Fyeri,  Hairy  Thouiaa         Major  h.p.  BAi 
■Col.  E.  and  N.  York  Art.  Mil.  (1(.) 

GAGE,  E.  Major lateSoo.  Ftu.Gda. 

Gage,  Hon.  E.  T.  Col.  Roy.  Art.  (li.) 

Gage,  Son.  H.  S.  Hall      Lc.-CoL  B.  Sunei 

L.  I.  MiL  (li.) 
Gage,  ViaaocHi      Major  late  8u».  Mil.  (W.) 
Oalbraith,  W.         Liout-MthK.  L.  L  (W.) 
G»llow»y,  T.  3.  Maj.-G«n, 

Oalton,  Dooglat         Capt.  (rot.)  R£.  Aut. 

Under  Seorelary  of  State  for  War,  F.R.H. 
Qambior,  Glouoeeter,  CB.  Col.  S.H.A. 

Gammell,  A.  Major  late  43rd  Regt. 

GammeU,  J.  H.  H.  Capt.  9th  Rogt.  (li.) 
Gardiner.  B.  -Col.  I.  F.  O.  Glasgow  (li.) 
Gardiner,  T.  Esq.       late  Purser  H.  E.  I.  C. 


I 


Ooninir,  B.K 
Capt.  RJJ.  (lU  ' 
CoL  Roy.  Art.  Cl^^ 
Capt.  Coldin.  Gds. 
Coramr.  B.N.  (li.) 
Capt.  E.  H.  Gd«. 
Capt.  11th  Uuuan 


l(U.) 
Freeland,  Euuell  G. 
Freer.  0.  T. 
Frene,  J.  N.  A.  CB. 

B.&. 
Freeth,  Sir  Jamei,  ECB.  EH. 


Mnjo 


4th  K.  O.  (li.) 
It.  late  7th  Fut. 
-Gun.  (ret.)  f.p. 


i.  (U.) 
Gardiner,  W. 
Gardner,  G.  H. 
Gmdnor,  W.  B. 
Qftrdjne,  C.  Greeiihill 
GarfoHh,  Wm, 
Garhm,  Adam  P.  Loan 
Gornett,  A.  P. 

Gwratt,  J.  A.  1.  Lieiit.  Or.  Qdi.  (li.) 

Oan-sU,  Francis    Cnpt.  late  8rd  Drag.  Ote. 

Lieut.  Boyal  lat  Devon  Yeom.  Cav.  (II.) 
•Garsia,  M.  C,  Lieut.  66th  Regl.  (li.) 

Oaretio,  E.  L.  Col.  (rot.)  R.A. 

Garrook.  John        Col.  h.p.  31»tBegl,  Brig. 

Gen.  Shomoliflb  I 

Qawraigno,  Chae.  Lieut.-Gen.  CoL  89tii 

Regt.  (li.)  I 

Oaacoigne,  CUnon  Capt.  Or.  Gd«.  {It.) 

Oaeooigne,  Emeit  F.    Lieut.-Gen.  Col.  69th 

B^.  (li.  U.) 
Owcoigof,  W.      Lieut.  Sco.  Fug.  Gds.  (11.) 
OawUr,  Geo.  KH.  Col.  hile  ofGand 

L.L(li-) 
Gearey,  U.  L. 
George,  Christopher 
Oeoigo,  F.  D.  ■*" 
George,  G.  T. 


Frenutnlle,  Sir  CUurlm  Bom,  £CB.    Vice- 


Capt.  E.A.  (li,) 

muur.  E.N.  (li.) 

OoL  unatt.  (li.) 

Lieut-'Col.  lata  Paym.  4t^ 
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Gibbings,  Thos.        Lt.-CoL  (ret.)  2nd  W.  I. 

»egt.  (II) 
Gibbon,  Aiihur,  Esq.  Acct.-GkiiB. 

Branch,  War  Office  O-L) 
^Gibbons,  Charles  Commr.  B.N.  {11.) 

Gibbons,  John  Suigeon  96th  Begt. 

Gibbs,  Charles  Capt.  2nd  Queen's  (IL) 

Gibson,  Charles  E.  Capt  Srd  Begt,  or  Buffs 
Gibson,  Edgar  XieuL-Col.  unatt. 

Giffard,  Edw.  Esq.  Admiralty 

Gilbard,  Geo.  J.  Capt.  18th  Huss.  (li.) 

Giles,  John  C.  Captain  B.N. 

Gilford,  ViBOOiTNT  Capt  R.N.  (IL) 

Gill,  T.  Mc  N.  Lieut.  13th  Lt.  Inf.  (1^) 
CHUmore,  A.  H.  Lieut.  BJf .  (12.) 

Gilmour,  C.  D.  Capt.  B  Jl. 

GUpin,  Bich.  T.  CoL  Bedford.  Mil  MP. 
Gipps,  F.  B.  Lieut.  85th  Boy.  Sussex  Begt. 

III.) 

GKpps,  H.  Capt.  9th  Best. 

Gipps,  Beginald  Lt.-Col.  Soo.  Fus.  Gras. 
Gledstanes,  H.  B.  Lieut.  75th  Begt.  (12.) 
Gleie,  A.  C.    Lieut.-Co].  B.A.  Asst.  Insp.  of 

Simools 
Gieig,  C.  E.  S.       Bt.-Major  h.p.  14th  Begt. 
Gleig,  Bev,  G.  B.  M.A.      Chaplain-General 

to  the  Forces  (1/.) 
Glover,  Stirling  F.    Lt-Col.  late  12th  Begt 
Glyn,  Bich.  G.  Capt  late  IstB.  Drags. 

Oodbold,  G.  B.      Capt  Adj.  1st  Batt  Ben- 

frewslure  Bifle  Tols. 
Godley,  W.  A.  Capt  56th  Begt.  (11.) 

Godson,  Chas.        A88t.-Surg.  Edmonton  B. 

Bifles 
Godwin,  A.  A.        Lieut.  103rd  Boy.  Bomb. 

Fus. 
Godwin — Austen  H.  H.      Capt.  Bcng.  Staff 

Corps  (IZ.) 
Goff,  Robert  Charles    Capt.  15th  Begt.  (11.) 
Goff,  Thos.  Wm.     Capt  late  7th  Drag.  Gds. 

M.P.  (IZ.) 
Gold,  W.  Geo.  Major-Gen.  (IZ.) 

Golduey,  Rev.  J.  K.  MA.        Chaplain  B.N. 

(1/.) 

Goldsmith,  George,  CB.  Bear-Adm.  (IZ.) 
Goldsworthy,  W.  T.  Capt  Olst  Highhu.  (IZ.) 
Gomm,  Sir  Wm.  M.  GCB.   Gen.  Col.  Colds. 

Gds.  (IZ.) 
Gooch,  H.     Lieiit.-Col.  late  Colds.  Gds.  (IZ.) 
Good,  James  Staff  Asst.  Surg. 

Goode,  W.  II.  Major  late  62nd  Begt.  (IZ.) 
Goodenough,  W.  H.  Major  R.A.  (IZ.) 

Goodfellov,  \V.  B.  Major-Gen.  B.E. 

Goodlakc,  G.  L.  ©.C.  Lt.-Col.  Coldm.  Gds. 
Goodliffe,  F.  G.    Lieut.  Lond.  BiHe  Brigade 

Vols.  (IZ.) 
Goodsman,  David  Lieut-Gen.  (2Z^ 

Goolden,  G.  B.  Lieut.  B.N. 

Goose,  WilHam  Capt.  B.N.  (IZ.) 

Gordon,  Sir  Jos.  A.  GCB.  Admiral  (IZ.) 
Gordon,  Hon.  Alex.  CB.  Major-GUjn.  (IZ.) 
Gordon,  F.  A.  Ens.  60th  Boyal  Bifles  (IZ.) 
Gordon,  G.  Grant  Lieutr-Col.  Sco.  Fus.  Gds. 
Gordon,  George  Hamilton  Capt.  B,E.  (IZ.) 
Gordon,  H.  W.  Col.  Comm.  Lieut.-Gen.  R.A. 
Gordon,  Henry  W.  Esq.  CB.  Principal 

Superintendent  of  Stores,  Woolwich 


Gordon,  Jlon.  John  Admiral 

Gordon,  John       Lieut-OoL  late  47th  Best. 

(U)  ^ 

Gordon,  J.  S.  Capt.  Srd  Bnib  (U.) 

Gk>rdon,  Bobt  Bear-Adm.  (IZ.) 

Gk>rdon,  William  VjccAdm. 

Gore,  Hon,  Sir  CSiarieB,  ECB.  KBL       Gen. 

Col.  6th  Begt 
Gore,  W.  B.  O.    Major  hite  ISth  Light  Drs. 
Gt>iges,  A.  H.  Lieut  B.  H.  Art  (IZ.) 

(Win^,  Geo.        Lieut  Soo.  Fus.  Gdi.  (U) 
Gossehn,  Nicholas    Lieut  (ret)  23rd  B.  W. 

Fui.  (IZ.) 

Lieut  BJT. 
Lieut  Faiym.  76th  Begt 


Gk)sset,  Charles 
GoBset,  H.  Allen 

(IZ.) 
Ctossett,  W.  D. 


Lieut-CoL  B.E.  (IZ.) 
CK>ugh,  Hugh,  YiBOOUiiT,  KP.  &CB.  KSI. 

Field-Marshal,  CoL  Boyal  Horae  Guards 
Gongh,  Hugh  Capt.  late  1st  Boyal 

Drags. 
Gt)ulbum,  Edward         CoL  late  Gren.  Gds. 
Gh>uld,  F.  A.        Lt-CoL  late  2nd  Dnun. 

Gk)uld,  Heniy  O.  Capt  Gxen.  Gds.  (LI) 
Gould,  T.  T.  Lieut  18th  Light  In&ntrr 
(IZ.) 

Capt  12th  BbyalLans. 
Major-Gen.  (vet)  H.M. 


MiL  Chap.  H.E.LC.  Ser. 
Capt.  Benfirewshire  Bifle 


Gower,  Erasmus 
Graeme,  C.  H. 

Indian  Army 
Greeme,  Bev,  G. 

(11.) 

Graham,  Allan 

Vols.  (IZ.) 

Graham,  Allan  Ham.  CoL  BJL 

Graham,  Gerald  Lieut.-Col.  Boy.  Eng.  (IZ.) 
Graham,  H.  A.  Lieut,  late  7th  Fus.  (IZ.) 
Graham,  Jas.  John  Col.  Staff  Officer  of 

Pensioners,  Regent's  Park  Barracks 
Graliam,  Lumly         Lt.-Col.  19th  Begt.  (I/.) 
Graham,  T.  P.        Lieut.  Sco.  Fus.  Gds.  (IZ.) 
Grahamc,  Francis  Barclay       Lt  late  Forfar 

and  Kincardine  Mil. 
Grahame,  Geo.      Quar.  Mair.  2l8t  B.  N.  B. 

Fus. 
♦Grange,  Chas.  Walter  Major  B.  Can.  Bifles 
Grant,  Edward  Fitzherbert    CoL  (ret.)  R.A. 
G^rant,  Geo.  Fox         Lieut  62nd  Begt.  (IZ.) 
Grant,  Sir  James  Hope        Lieut-G^n.  GCB. 

Col.  4th  L.  Drag.  (IZ.) 
Grant,  John  Capt.  (ret)  B.A.  (IZ.) 

Grant,  John  M.  Capt  B.E.  (I/.) 

Grant,  J.  M.  Lieut.  85th  K.  L.  I. 

Grant,  J.  Thomtoii,  CB.  CoL  18th  Begt. 
Grant,  J.  W.  Surg,  (ret)  Bengal  Army  (1/.) 
Grant,  Wm.  Lieut.  9Ist  Highhmders 

Grant,  W.  F.  Col.  (ret)  Bengal  Army  (I/.) 
Grant,  W.  L.  Lt.-Col.  K.  O.  Lt  Inf.  Mil. 
Granville,  B.  Maj.  2nd  Warwick  Mil.  (IZ.) 
Gratton,  A.  O.  D.  Lieut.-Col.  B.E.  (I/.) 
Gray,  Basil  Capt  unatt.  (1/.) 

Gray,  W.  J.  Capt.  R.A.  (I/.) 

Graydon,  Gtco,  CoL  "Roj.  Art.  (IZ.) 

Greathed,  E.  H.  CB.  CoL  unatt.  (1/.) 

Greathed,  W.  W.  H.  CB.  Lt-Col.  BJE.  Ben- 

gal.     Asst  Mil.  Secretary  (IZ). 
Greayes,  B.         Lieut.-Gen.  CoL  40th  Begt. 
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Chreen,  Andrew  l^or,  Bine  Brigade 

Qreen,  Edwd.        Major-6ren.  Bombay  Staff 

Corps 
Green,  0-.  F.  Ens.  14th  Begt 

Cbeen,  M.  S.  GB.    Major  H.M.  Bomb.  Arm. 

Chreen,  W.  H.  B.  CB.      Major  H.M.  Bomb. 

Anny  (1/.) 
Gieene,  C.  Capt  B.N. 

Greenfield,  J.  T.  Lieut.  B.A.  (II.) 

*€beenwood,  J.  M^'or  SthBoj.  Lan.  Militia 

(V.) 
Chreenwood,  Wm.      Lt.-Col.  late  Chfen.  Gds. 
Greer,  Arthur  J.     Surg.  2l8t  B.  N.  B.  Fua. 

(LI) 
Greer,  H.  Harpur  Col.  68th  Lt  Inf. 

^Gregory,  0.  H.       Capt.  Commt.  lot  Tower 

Hamlets  Eng.  Vols,  ni.) 
Chregoiy,  E.  F.  Capt  98th  Begt  (U.) 

Gr^son,  J.  D.  Ens.  4iOth  Begt.  (1^.) 

Grenlle,  A.  C.  Lt-CoL  unatt.  (1^.) 

•Grey,  Francis  D.  Lt-CoL  37th  Begt. 

€h»y,  Hon.  Sir  Fred.  W.  BOB.    Vice-Adm. 

Lord  of  the  Admiralty 
Chrey,  Hon.  Gkorge  Vice- Admiral 

Grierson,  Crighton  Lieut-Q«n.  (ret)  B.E. 
Chiffith,  Julius  G.    Lt-Ghn.  Col.  Com.  B.A. 

Bombay 
Griffith,  J.  G.  T.  Capt  B.E.  (1^/ 

Griffiths,  E.  St  J.  Capt.  19tli  Begt.  (1/. 
Chriffiths,  Fred.  Aug.  Major  (ret.)  B.A.  (l^.^ 
Griffiths,  Leonard    Capt  B. A.  Profl  of  For 

tification  Boy.  Mil.  CoL  Sandhurst  (1^.) 
Grimston,  Walter  J.  Capt.  B.A.  (1). 

Grosvenor  Hon.  B.  W.  Capt.  1st  Life  Qds. 
Grove,  W.  C.  Lieut  Colds.  (Hs.  (1^) 

Grover,  G.  E.  Lieut.  B.E.  (1/.) 

Gubbins,  Jas.  Lt-CoL  2drd  B.  W.  Fus.  (1^.) 
Gueet,  Montagu  J.  Cor.  Dor.  Yeo.  Cuv.{2l.) 
CKiise,  J.  C.  CoL  (ret)  90th  L.  Inf. 

Guise,  Sir  J.  W.  Bart.  CKJB.         Qen.  Col. 

85th  L.  Inf. 
Gunning,  W.  Capt  late  62nd  L.I. 

Gut,  PMlip  M.  Nelson,  CB.        Mi^or-Gkn. 

Commanding  Troops  in  China  (IL) 

HAGGARD,  W.  M.  B.    Capt  East  Norfolk 
MU. 


Capt  B.N.  (12.) 

Bear-Adm« 

Capt.  B.N.  ai.] 

Nayy  Agent  \lL] 


Capt.  B.E.  (1^) 

Lieut.  90th  L.L  (1/.) 

Major-Gencral 

Capt.  64th  Bogt.  (1^) 

Capt  late  Lane. 


Haig,  C.  T. 
•Haig,  John  F. 
Haines,  F.  P. 
Haldanc,  G.  H.  J. 
Haliburton,  Alex.  F. 

Yeo.  Cay.  (1/.) 
Halkett,  J.  Lt.-CoL  (ret.)  Colds.  Gds. 

HaUcett,  Peter  A.  Lieut.  B.N. 

Hall,  A.  W.  Capt  and  A^j.  6th  Dep.  Batt. 
Hall,  E.  C.  Lieut  B.N.  (1/.) 

HaU,  George  Lt-Col.  hite54th  Begt.  (1^) 
•Hall,  George  Lt-CoL  Durham  Mil.  Art.  (1/.) 
Hall,  John  Lieut-Gen. 

•Hall,  John  P.    Maj.  Paym.  22nd  Dep.  Batt. 

Hall,  Julian  II.  Capt  Colds.  Chls. 

Hall,  Lewis  Alex.    Li^t-Gkn.  CoL  Commt. 

B  E. 
Hall,  B.  M.  C^pt.  i3th  Light  Jnf.  (1/.) 

TOL.  vni. 


Hall,BobeH 

Hall,  William  H.  CB. 

Hall,  Wm.  King 

Hallett,  J.  A.,  Esq. 

Hallewell,  C.  J.  M.    Lieut  19tii  SSegt.  (l^., 

Hallewell,  E.  G.      Col.  unatt.  Commt  Boy. 

MU.  CoUmo 
Hallowes,  Min  Bear-Adm.  (12.) 

Halsted,  B.  P.  Bear-Adm.  (12.) 

Halsted,  G.  A.  Capt  B.N.  (1^ 

Halsted,  Lawrence  W.  Lieut  16th  3iIad.N.I. 
Halton,  Lancelot  Major  late  16th  Lancers 
Haly,  W.  O.  Grady,  CB.  Col.  38th  B^ 
Hamersley,  Jas.  Lieut.  22nd  Begt 

Hamilton,  A.  Terrick  Capt.  late  71st  Highd. 

Lt  Inf.  (12.) 
Hamilton,  A.  C.  Lieut.  Boy.  Engrt. 

Hamilton,  Chas.  CB.    Maj.-Gkn.  CoL  B^ig. 

N.  I.  (12.) 
Hamilton,  Ix>SD  Claud  Lieat.-CoL  Donegal 

MiL  (12.) 
Hamilton,  Sir  Edw.  A.  Bt.    Lt.  Colds.  Gds. 

(XL) 
Hamilton,  Fred.  Wm.  CB.  Mi^or-G«n. 

Vice.-Pres.  of  Council  of  Mil.  Educ.  (12.) 
Hamilton,  J.  GHencaim  C.  Capt.  late 

2nd  Life  Gkiards  (12.) 
Hamilton,  L.  H.  Lient-CoL  87th  B.  I.  Fus. 

(12.) 
Hamilton,  Bobert  Gborge  Col.  B.E. 

HamUton,  B.  W.    Lt-Col.  Gren.  GMs.  -(12.) 
Hamilton,  Terrick,  Esq. 
Hamilton,  W.  H.  Paym.  B.N.  (12.) 

Hamilton,  W.  D.       Maj.  late  13th  Lt  Drs. 

(12.) 
Hamley,  E.  B.  Col.  B.A.  (12.) 

Hammersley,  Chas.  Esq.  Army  Agt.  (12.) 
Hammersloy,  Fred.  Miyor  unatt.  (12.) 

Hammond,  Fred.  Col.  (ret.)  66th  Beat. 

Hamond,  Sir  Andrew  S.  Bart.  Capt  BN. 
Hamond,  H.  E.  Lieut  late  1st  Life  Ghli. 
Hanby,  Jos.,  Esq.  late  War  Office  (12.) 

Hancock,  Gko.  Capt  BJf. 

Hancock,  H.  J.  B.  Ens.  late  45th  B^  (12.) 
Handy,  B.  F.  Lieut.  8th  or  King's 

Hankey,  F.  A.     Capt  Queen's  Westr.  Bmo 

Vols.  (12.) 
Hanmor,  Wyndham  E.  Major  late  6th  Drags. 
Hanna,  H.  n.  Lieut.  19th  Beng.  Cay. 

Hanwell,  Joseph  Maj.  Oten.  (ret.)  Bwii. 

Hareourt,  F.  Venables  Col.  late  Colds. 

Gds.  (12.) 
♦Harding,  Francis  Pym,  CB.  CoL  22nd 

Begt.  (12.) 
♦Hardinge,  C.  S.  VwcOFirr  Lieut.-CoL  Kent 

Rifie  Vols.  (12.) 
Hardinge,  Hon.  A.  E.  CB.  Col.  Colds.  GWs. 
Hardwicke,  C.  Philip,  Rt.  Hon.  Eabl  of 

Admiral  (12.) 
Capt.  84th  Begt.  (12.| 
Capt.  9th  Lancers  (12.1 
Lieut.  Bifle  Brigade  (12. 
Lieut  11th  Begt.  (12.] 
Hare,  Hon.  Bichard  Lt-CoL  late  90th  Bogt. 
Hare,  Sir  T.  Bart.  Capt  late  2nd  Life  Ckls. 
Harford,  F.  H.  Lieut.  Sco.  Fus.  Gds.  (Xl\ 
Harison,  O .  ^ta.  V^^xMsSassr^ 


Hardy,  F. 
Hardy,  John 
Hardy,  J.  S. 
•Hare,  E.  H. 
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fiurkneflfi,  G.  Capt.  5th  iW 

Hflnnar,  D.  J.  Standard  Bearer  H.O.G.  Arms 
Harness,  Henry  Drurj,  CB.  Col.  B.E. 

•HaamAity  Edward  Capt.  11th  Huss.  (12.) 
Harrington,  J.    Dep.  Purr,  late  Army  Med. 

Dep.  (11.) 
Harrington,  B.  E.  S.  ,-  Capt  Bifle 

Brigade  (12.) 
Harris,  Hom.  Edward  A.  J.  CB.  Bear-Adm. 
Harrison,  Gko.  Alex.        Capt  79th  BUgfars. 
Harrison,  B.  Oapt.  B.E.  (12.) 

Harrison,  W.  A.    AjBS.-Siir.  Hants  MiL  Art 

(12.) 
Hak,  Hen.  Geo.  Ool.  uiatt  (12/ 

Hartley,  James  Lieut  5th  Fas.  /12.' 

Hartley,  B.  W.  Capt  late  94(ii  Begt.  (12. 
Htftman,  G.  A.  Capt  18th  Li^  Inf.  (12. 
Hartopp,  W.  W.  Capt.  B.  Eforse  Guards 
Harty,  Jos.  Mark  CoL  (ret)  83rd  Begt.  (12.) 
fiarrey,  Chas.  Elwin  Oapt  B.E. 

Harrey,  C.  Lacon  Lieut  91st  l^hrs.  fl2.^ 
Harrey,  John  CoL  unatt.  (12.i 

*Harwood.  Ed.  Major  2nd  Som.  Mil.  (12.) 
Harwood,  J.  A.  P.  K.  Lieut  18th  Light  Inf. 

(12.) 
HaskoU,  William  Oapt.  B.K.  (12.) 

Haslett,  A.  K.  Lieut  B.E.  (12.) 

Haatmgs,  JETon.  G.  F.  OB.  Bear-Adm. 

Hastings,  Sir  Thomas,  KCB.  Vice- Admiral 
Hatherton,  Lord  OoL  2nd  K.  O.  Staff  MU. 
Hathoni,  Geo.  Bear-Adm.  (12.) 

Hatton,  E.  H.  F.      Oapt  late  Northampton 

MiL  (12.) 
Hatton,  Yilliers  Latoache    Lt-OoL  late  Gr. 

Gds.  (12.) 
Havelock,  Sir  Henry,  Bart.  f^.C.      Breret 


Lt.-Col.  unatt. 

New  Zealand  (12.) 
Hawkins,  F.  £. 
Hawkins,  H.  C. 
Hawkins,  Mi^or  B. 

Bifle  Vole.  (12.) 
Hawley,  W.  H. 
Hay,  LosD  Arthur 


Dept-Asst.  Adj.  Gten. 

Commander  B.N.  (12.) 

Commander  B.N. 

Capt  Queen's  West 


Major  14th  B<^.  (12.) 

Col.  Gr.  Gds. 

*B[ay,  C.  C.    Maj.-Gen.  Com.  Sch.  of  Musk. 

Col.  68th  Begt  (12.) 
Hay,  Hon.  C.  B.        Lt-CoL  Soo.  Fus.  Gds. 
Hay,  Graham  Oapt.  62nd  L.  I.  (12.) 

Hay,  Bt.  Hon.  Lobd  John,  CB.  Capt.  B.N. 
•Hayes,  John  Montague  Capt.  B.N.  (12.) 
Hayne,  Bich.  CapJ.  late  h.p.  B.8.C.  (12.) 
Hayter,  A.  D.  Capt.  Gren.  Gds. 

Hayward,  H.  B.  Oapt  46th  Be|rt.  (12.) 

Heaslop,  J.  C.  Capt.  B.N.  (12.) 

Heath,  Edwin  Lieut  h.p.  88th  Begt. 

Heath,  H.  G.  Ens.  18th  Boyal  Irish 

Heath,  Leopold  G.  CB.  Capt.  B'.N.  (12.) 
Heathcote,  C.  T.      Capt  Bomh.  Staff  Corps 

(12.) 
Heathcote,  Eustace     Major  Hants  Mil.  (12.) 
Heathoote,  J.  A.    Lieut.  H.M.  Indian  Nary 

(11.) 

HemmauF,  Thos.  Hinton  Lt.-Col.  (ret.) 

78th  Highs. 
Henderson,  E.  Y.  W.  Lieut-Col.  B.E.  (12.) 
Henderson,  W.  Col.  E.A. 


Heneage,  fi.  W.  ff^M.  Mmor  8th  Hosa.  (IL) 
Hencage,  E.  Lieut  ^t.)  lat  Life  Gds. 

Henn^  S.  CoL  (ret.)  Bombay  Army  (12.) 
Henningen,  Sir  B.  Capt  late  Field  TMi 
Henry,  G.  O.  Major  R.  H.  AitOkrf 

•Henslowe,  S.  V.  F.  Capt  73rd  Begt  (U) 
Hepburn,  Henry  P.  CoL  Soo.  Foa.  Q^b.  (U) 
Herbert,  Arthur  Col.  unatt  (LI) 

Heibert,  C.  J.  Capt  Qren.  Gds.  (11) 

Herbert,  H.  A.  Oapt.  Cold.  G^ 

Herbert,  J.  B.  Esq.  late  MiL  Sie. 

Herbert,  Han,  Percy  E.  CB.  CoL  D^ 

Qua.-Mas.  Gen. 
Herbert,  B.  W.  H.  Limit  U. 

Herbert,  Hon.  W.  H.  Capt.  84th  lUwt  (lU 
Herringham,  W.  A.  Tice-Adan 

Hewett,  W.  N.  W.  9.C  Oapt.  BJI.  (U) 
Heyland,  A.  H.  .  Ens.  65tii  Beet.  ^L) 
Heythuyaen,  Geo.  Van.         Bna.  14l£  BmI. 

(12.) 
Haywood,  J.  M.  Capt.  HJS.  BsBgri 

Harwood,  Wm.    Oapt  14th  Beet  Msforir 

Brigade  New  South  Wales  (U) 
Hibbert,  J.  Nembhard  ICi^r  late  Wk 

Begiment 
Hiehens,  Wm.  Obpt  BJL  (U) 

Higgins,  T.  Gmdon  Hajor-Gen.  B.A.  (U) 
Higgins,  W.  F.  Esq.     late  Clerk  in  OolawU 

and  War  I>e]rartment8  (12^) 
Higginson,  G.  P.  Lt.-Gen.     OoL  94tii  BtfL 
Higginson,  G.  W.  A.        Ool.  Gr.  Oda.  (U) 
H^t,  Edward  Lieut.  B.N.B.  04 

Hifi,  Edwd.  Bowky  M^^-OeMnl 

Hill,  ITiM.  Geoffiroy  B.O.   0^t(zet)B.S. 

Gds. 
Hill,  Geo.  Stareley         Capt.  N.  Salop  Too. 

Cay. 
Hill,  Henry  Capt.  and  Adj.  Chesh.  Yeo.  (1/) 
Hill,  John  Migor-G«n-  E.A. 

Hill,  John  Thomas  Major^Gen. 

Hill,  Bt  J.  Lt.  late  Ist  Royals  (12.) 

Hill,  Stephen  J.,  CB.  CoL  (ret.)  Srd  Lt. 

Drs.  Cfapt.  Gen.  and  Com.-in-Cliief,  Sienm 

Hill,  W.  Lt..Col.  2nd  W.  I.  B.  (1/,) 

Hinchingbrook,  Viscount  Ospt  Ghr.  Gds. 
^ind,  Chas.  CoL  6th  W.  York  MiL 

Hinde,  John,  CB.      Col.  8th  or  King's  (1/.) 

Hinton,  F.  Major  Ist  Dorset  Art.  Vob. 

Hirst;  B.  A.  H.  Major  late  W.  Essex  MiL 
(1/.  Is.) 

Hobart,  Hon.  H.  M.  Capt  103rd  BotbI 
Bomb.  Fus.  (1/.) 

Hodgson,  W.  C.  Lieut.-OoL  79th  High- 
landers (1^.) 

Hogarth,  Joseph  Lieut.  48rd  L.  Inf. 

Hogg,  J.  M'Naghten  Lt.-Col.  late  Ist  Life 
Gds.  (1/.) 

Hogg,  T.  D.  Capt.  1st  Deron  Mil. 

Hoege,  C.  Neville  Lt.-CoL  Gren.  Gds. 

Holbume,  Sir  Thos.  Wm.  Bart,  Commr. 
B.N.  (1^.) 

Holcombe,  F.  Major  (ret.)  B.A- 

Holden,  Henry  Lieut. -CoL  Lite  18th  Light 
Drgs.  (1/.) 

Holder,  Charles  Lieut.-CoL  (Ukte)  Sco. 
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Holford,  n.  P.         Lieut,  (ret.)  lOth  Eoyal 

Hubs.  (1/.) 
Hollifit,  E.  O.  Lieut  S.A.  (IQ. 

Hobnes,  H.  R.  Lieut  B.N.  (1^.) 

Holmes,  W.  H.  M.  Capt.  late  A.  Loud.  Mil. 
Holmesdale,  YiflOOiniT        Oiqpt.  late  Ckilds. 

Gds.  (1/.) 
Holiojd,  Geo.  S.        Lieut  78rd  Begt  (12.) 
Holt,  Alfred    Capt  2lBt  B.  N.  B.  Fua.  (12.) 
•Holt,  John  Capt.  H.M.  20th  Bombay  N.I. 

(11.) 
Home,  P.  H.  Comet  B.  H  Qda.  (12.) 

Home,  Bobert  OH»t  &.E. 

Home,  Hon,  W.  S.  B.     Capt.  Gren.  Qrds. 

(U) 
Hood,  Hon.  A.  Nelson  Mi^or-Gen. 

Hood,  F.  W.  YisooUHT     Lt-CoL  (ret)  Or. 

Gds.  (1/.) 
Hood,  J.  Fhmpe,  Esq.    late  Begiitrar  Yioe- 

Admiralty  Court  Hali£uc 
Hood,  W.  a         Lieut  2nd  Qoeen'a  Bopls 
Hood,  W.  H.  Oommr.  ±LN. 

Hook,  H.  H.        Lieut  4J6th  Besiment  (IL) 
Hooper,  F.  E.,  Esq.  Med.  J)ept.  Som. 

Bx>use  (12.) 
Hope,  Chas.  Wm.  Capt.  B.N.  (12.) 

Hope,  Eras.  Gupt  late  B.A.  (IL) 

Hope,  Fred.  Majoi^^n. 

Hope,  H.  P.  Eaq.  late  Mate  fLS.  (IL) 

Hope,  H.  W.  €apt.  Gren.  Gds. 

Hope,  John  E.  M^  B.A.  (U) 

Hoploni,  J.  O.  Oommr.  SJf.  (12.) 

Hopkinson,  C.  Esq.  '^™°?  Aff?"^ 

Hopkinson,  Wm.    Capt  London  Bifle  Biig. 

YoIm.  (12.) 
Hopwood,  Henrej  CoL  late  Ghren.  Gda. 

Hore,  E.  G.  Capt  BJf.  (12.) 

•Horae,  E.  G.  Ci^t  25^  Best  (12.) 

Homer,  John  Crat  (ret.)  58th  Biegt. 

Homer,  John  Capt  late  55th  Begt. 

Horsford,  Sir  Alfired  H.  &CB.      CoL  Depy. 

Adj.-Gen.  to  the  Forces  CU.) 
•Hbit,  J.  J.  CoL  36th  Begt  (12.) 

Horton,  Gteoraa  W.    CoL  late  7th  Dr.  Gds. 

(12.) 
Hortoo,  William  Capt  B.N.  (12.) 

Hoseason,  J.  C.  C^tain  B.N.  (12.) 

Hoste,  iStfr  William,  .Bare.  Capt.  B.N. 

Hotham,  Beaumont  Lord  Lieut-G^.,M.P. 
Hotham,  B.  W.  CH>t  late  Gr.  Gds.  (12.) 
Howard  De  Walden,  C.  A.  LoBD,  GCB. 

Capt  h.p.  8th  Foot 
Howe,  Ea&l       Lt.-CoL  Leicester  Yeo.  (12.) 
Howei^  Geo.  CM>t  B.N.  (12.) 

Hosier,  H.  M.  Lieut.  2nd  Life  Gds.  (12.. 
Hosier,  John  WaUaoe    Lieut.  2nd.  B.  N.  B. 

Drags.  (12.) 
Hudson,  John  Capt  'RJS. 

Huggins,  John         Ens.  2(Hh  Midolesex  B. 

YSs,  (12.) 
Hughes,  C.  A.  Comet  2nd  Life  Gds. 

Hughes,  Charles  CoL  (ret)  24th  Begt. 

Hughes,  J.  W.  Lieut  8th  or  King's  (12.) 
Hughes,  T.  de  Basfaall       Lieut,  (ret.)  Cape 

M.  Biflcs 
Hughes,  W.  J.  M.        Capt.  late  1st  Drsgn. 

Gds.  (12.) 


Humby,  G.      Capt  late  Q.O.L.I.  MiL  (12.) 
Hume,  Henry,  CB.      CoL  (ret)  Gren.  Gds. 

(U) 
Humfrey,  C.  A.       Lt.  92nd  Highlndrs.  (12.) 
Humphrys,  A.  W.  Ens.  8th  or  Eing's 

Hunt,  H.  B.  Master  B.N.  (12.) 

Hunter,  Edw.  Capt.  62nd  Begt.  (12.) 

Hunter,  B.  S.         Capt.  late  6th  Dr^.  Gds. 
Hunter,  T.  MD.  Deputy  Insp.  Gen.  of 

Ho^tals 
Hunter,  T.  B.         Lieut  Indian  Nayy  (12.) 
Huskisson,  J.  W.        Lieut.  56th  Be^  (12.) 
Hutchinson,,C.  H.      Lt-CoL  B.  A.  Madras 
Hutchinson,  C.  S.    Capt  BJS.  Prof,  of  Fort. 

BoT.  MiL  Academy,  Woolwich  (12.) 
Hutchinson,  irof».H.Hely         CoL  late  6th 

Dr.  (U) 
Hutchinson,  John    Lt-CoL  8th  Lan.  Yolrs. 

(12.) 
Hutchinson,  W.  Nelson       Miyor-Gten.  CoL 

88rd  Begt.  commanding  Weirtem  District 

(12.) 
Hutchison,  H.  MoL.       Lt  14th  Begt.  (It) 
Hutton,  C.  W.  Capt.  59th  Begt  (12.) 

Hutton,  F.  W.     Cmt  28rd  B.  Weldi  Fus. 

(U) 
Hyde,  G.  Hooton       Miyor-G«u.  (ret)  BA. 

IBBETSON,  Ghaa.  Parke  Lt-Col.  h.p.  89th 

Begt 
Ind,  F.  J.  N.  Ciqit  87th  Begt. 

•IngaU,  W.  L.,  CB.  Col.  62nd  Begt. 

Inglefield,  E.  A.  Captain  B.N.  (12.) 

Tndefield,  SL  H.  S.    Lt-CoL  (ret  h.p.)  BA. 

Ill,) 
In«^,  C.  D.  Lieut  B.N.  (LL) 

Inglis,  ThoB.  CmpL  Boyal  Engineers  (12.) 
•Inglis,  Wm.  CoL  18tk  Dep6t  Batt  (U) 
Ingram,  Aug.  H.  Capt.  B.N.  (12.) 

Irby,  J.  J.  C.  Capt  AdL  Chelsea  Hosp. 

(12.) 
Isacke,  Bob.  J.  laeut  7l8t  Hig^  Lidit  Inf. 
Itqs,  C.  B.  St  J.  Comet  B.  H  Gds. 

Itcs,  G.M.  Lieut  late  Cblda.Gds. 

JACKSON,  F.  G.    Lieut.  2l8t  B.N3.  Fus. 

(U.) 
Jackson,  J.  M.  Commr.  B.N^ 

Jackson,  Handle  Lieut.  32od  L.  I.  (1/.) 

Jackson,  B.  .£miHus  Commr.  B.N.  (12.) 
Jacob,  Qeo.  Thompson  Capt.  late  4th 

Drag.  Gds.  (12.) 
James,  Edm.  B.  Capt  B.E.  (12.) 

James,  Sir  Henry        Colonel  B.E.  Director 

Topographical  Dept. 
James,  J.  W.  Commr.  ft.N.  (U) 

James,  T.  Lt-CoL  (ret)  Indian  Army  (it) 
Jameson,  B.  O'Brien  Capt.  late  11th  Hus. 
Jarrett,  C.  B.  Capt.  Gr.  Gds.. 

Jarris,  J.  Geo.  Capt.  late  52nd  L.I. 

Jay,  Jno.  Livingstone,  Esq.  Sec.  to  GoTcmr. 

Greenwich  Hospital  (12.) 
Jay,  W.  C.       Capt  Hon.  Art.  Compy.  (12.) 
Jebb,  Fredk.  W.  Miyor  67th  Begt  (U.) 

Jefferis,  John  Lieut  (ret.)  Madras  Art.  (1/.) 
Jefferson,  B.  Capt.  Paym.  h.p.  Ceylon  lit. 
Jeffiejs,  Edmd.  &.  C^.     C^^\kV^\^«^.^^< 
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Jekjrll,  £.  CM9t.  late  Gr.  Gds.  (12.) 

Jel^Sharpe,  Henry     Lt.-Col.  Sco.  Fua.  GkU. 
Jennings,  Peter  Bajmond        Lt.-Ck>l.  (ret.) 

13th  Lt.  Inf. 
Jennings,  T.  T.  P^pmaater  R.N.  (IZ.) 

Jephson,  J.  H.,  MD.     late  Asst-Surg.  49tlL 

Regt 
Jerris,  E.  S.  Capt  106th  Bom. 

Light  Inf.  (1/.) 
Jervis,  H.  J.  W.  Capt.  R.A. 

Jervis,  W.  S.  Lieut   lOlst  Roy.  Beng.  Fus. 

(11.) 
Jervois,  E.  S.  Capt.  h.p.  7th  Roy.  Fus.  {ll^ 
Jervois,  W.  F.  Drummond       Lt.-Col.  R.E. 

Asst.  Insp-'Qen.  of  Fortifications  {11,  It.) 
Jervoise,  n.  C,  Ci^t.  Colds.  GWs.  (11) 

Jobling,  F.  C.  Ens.  Ceylon  Rifles  {11.) 

Jooelyn,  ffon.  A.  a.  F.  Maj.  late  95th 

Regt.  (1/.) 
Jocelyn,  Hon.  J.  Strange       Lieut.-Col.  late 

Soo.  Fus.  Ghls.  {11.) 
Joddrell,  F.  C.  Capt.  late  G-r.  Gds. 

Johnson,  Clement        Capt  late  6(Hh  Royal 

Rifles 
Johnson,  Edm.  Geo.    Capt.  Rifle  Brig.  (1^.) 
Johnson,  Out.  John      Capt.  late  11th  Huss. 
Johnson,  Rob.       Capt.  2nd  R.  Lane.  Rifles 

(1/.) 
Johnson,  W.  Y.  Capt  late  90th  L.I. 

Johnston,  H.  H.  Comet  9tii  Queen's  Royal 

Lancers  (1/.) 
Johnston,  Thos.  H.   Lt-Gen.  Col.  87th  R.  L 

Fus. 
Johnston,  W.  F.  CoL  late  Gr.  Gds. 

Johnstone,  Fred.  E.  Commr.  R.N.  {11.) 

Johnstone,  Hon.  H.  Butler  Major, 

Scottish  Borderers  Mil.  (1^) 
Jolliffe,  Hylton  Hedworth      Capt  N.  Som. 

Yeo.  Cav.  late  Colds.  Gds. 
Jones,  A.  F.  ©.C.         Capt  4th  Huss.  (IZ.) 
Jones,  Alfred  S.  Major  13th  L.I.  (1/.) 

Jones,  D.  G.  Lieut  R.E.  (11.) 

Jones,  E.  M.  Capt.  20th  Regt.  (1/.) 

Jones,  George    Capt.  late  Montgomery  Mil. 
Jones,  G.  P.  R.        Capt.  Queen's  Own  L.I. 

Mil. 
Jones,  Sir  Harry  D.  GCB.  Gen.  Col. 

Commandant  R.E.  (1^) 
Jones,  Inip;o  W.  Col.  late  unatt. 

Lieut -Col.  Som.  Rifle  Volunteers 
Jones,  John  Lieut.  8th  or  King's 

Jones,  Sir  John,  KCB.      Col.  I.F.O.  Liver- 
pool 
Jones,  Josiah      Capt.  12th  Lan.  Art.  Yolrs. 

Jone<?,  Sir  Lewis  T.  KCB.    Rear-Adm.  (1/.) 
Jones,  Loft  us  F.  Commr.  R.N.  (1/.) 

Jones,  Wm.  Capt.  late  14th  Lt.  Drags. 

Jopp,  A.  A.  Lieut.  R.E.  {11.) 

Julian,  T.  A.         Capt.  52ud  Light  luf  (1/.) 

KAIX,  Geo.  James,   Capt.  1st  Middx.  Eng. 

Volrs.  (1/.) 
Kaye,  Wilkinson  Lister         Capt.  h.p.  R.A. 
Kcanc,  G.  M.       Lt.-Col.  (ret)  2nd  Queen's 

(U) 


Lt-Col.  late  2nd  Dng. 


Kearney,  Chas. 

Gds. 

Keate,  R.  W.  Esq.      Gov.  of  Trinidad  (It) 
Keating,  James  Singer  Lieut.-CoL  late  Rifle 

Brigade  (12.) 
Kebbel,  W.  H.        Capt  Roy.  Arwnal  Rifle 

Vols. 
Keirle,  R.    Lieut  Ist  Middlesex  Art  Yobrs. 

{II) 
Kellett,  Henry,  CB.  Rear-Admiral 

Kelly,  John  Miyor  (ret)  6th  Refft 

Kelly,  J.  L.  Capt  10th  Regt  (U,) 

Kelly,  Sir  R.  D.,  KCB.   CoL  (ret  h.p.)  aitli 

BegtaO 
Kelly,  Rd.  S.        Capt  and  Barradc  Muter 

Hythe  Ilo.  R.S.  Corps. 
Kelly,  W.  D.     Lieut  late  Roeoommon  WL 
Kelsall,  Heniy  Capt  16th  Regt.  (It) 

Kempt,  John  F.  Col.  12th  Regt.  (U) 

KeniOi,  Thomas,  CB.    G^.  CoL  63rd  Regt 
Kendrick,  H.  Esq.  late  War  OiBoe 

Kennard,  E.  H.  Lieut  8tli  Huss.  (lU 

Kennedy,  G.  R.  H.  Col.  R.  A.  (It.) 

Kennedy,  J.  Clarke,  CB.  CoL  Commt 

MU.  Train  (1/.) 
Kennedy,  J.  J.  Ens.  10th  "Ref/U 

Kennedy,  J.  P.  Bt  Lt-CoL  h.p.  42nd  Begt 

(2/.) 
Keppel,  JHon.  Sir  H.  KCB.  Rear-Adm.  (IL) 
Kerr,  Lobd  Mark,  CB.      Col.  ISOi  Lt  InC 
Kerr,  R.  D.  Load       Capt  10th  Hubs.  Cll) 
Kerr,  Robert  Dundas  Capt  R.E.  (U.) 

Key,  G^.  Wm.    Maj.-G^.  Com.  Cav.  Brig. 

Curragh 
Keyworth,  J.  W.  Lieut.  48th  Regt. 

Kidd,  John  M.  Lt.-Col.  late  87th  Fus. 

Kidston,  A.  F.  Lieut.  42nd  Roy.  Highrs.  (1/.) 
Kilcoursie,  ViscoUNT  Lieut.  R.N.  (1/.) 

King,  Edw.  R.  Col.  lato  36th  Rt'gt. 

King,  Gtjorge  Major-General  (rei.  f. p.) 

13th  Lt.  Inf. 
King,  Geo.  S.  MD.      Surg.  96th  Regt.  (1/.) 
King,  Geo.  St  Vincent,  CB.  Rear-^Adm.  (1/.) 
King,  H.  B.  Commr.  R.N.  (1/.) 

King,  n.  J.  Major  (ret)  3rd  Buffs.  (1/.) 

King,  John  R.  Capt.  Roy.  Art. 

CoL  Gren.  Gds.  (1^ 

Lieut-Gen.  R-A.  (1/.) 

Capt.  R.N.  {V.) 

Kingscotc,  R.  N.  F.  CB.   Lt-Col.  lato  Scots. 

Fusilier  Guards 
Kingston,  A.  B.  Lieut.  R.N. 

•Kingston,  Aug.  J.  Commr.  R.N.  (1^) 

Kinloch,  Alex.  Capt.  lato  Gren.  Gds. 

Kirby,  Chas.  F.  Maj.  Adj.  7th  Middlx.  Rifle 

Volrs.  (1/.) 
Kirby,  W.  H.  Lt.-CoL  94th  Regt.  (1/.) 

•Kirk,  James  B.  96th  Regt.  (1/.) 

•Kirkland,  J.  A.  Vesey  Col.  5th  Fus. 

KirkwaU,  G.  W.  H.  Viscouirr       Capt.  lato 

Sco.  Fus.  Gds. 


King,  J.  Hynde 
King,  R.  Thos. 
King,  W.  G.  N. 


Kirwan,  Chas.  Jno. 
Kitchen,  Edw. 
Kitchener,  H. 
Knight,  H.  S. 
Kui^Ut,  W.  H. 


Staff*  Asst.-Surg. 

Capt.  late  H.  A.  C. 

Lieut.  6th  Regt.  (1/.) 

Capt  19th  Regt.  (1/.) 

Capt.  48th  Regt.  (II.) 


Keavc,  Ron.  H.  F.       Lt.-CoL  "Royal  "Eii^ft;  'SjciQ\ic\,\Hm.'8/^iet\.'^  ^^.^V.^wex  Rifles  (10 
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Enolljs,  W.  T.  Lieut.-OeiieTal 

Col.  62nd  Bcft.  (1/.) 
•KnoUys,  W.  W.    Capt  98rd  Highlds./l/.) 
Knowles,  C.  B.  Lieut.  67th  Befft.  (1^.) 

Knox,  Han.  £.  S.  P.  Admiral 

Knox,  Cteorge  Lt-Gol.  late  Colds.  Ghds. 

Knox,  a.  W.  Capt.  Sco.  Fus.  (Hs. 

•Knox,  Bichard  Col.  ISUi  Hussars 

Knox,  T.  £.  CB.  Col.  9th  Regt. 

Kjd,  Hugh,  M.   CoL  (let)  Mad.  Army  (1^.) 

LACON,  W.  Stirling,  E»q.late  H.  C.  S.(l/.) 
Xacj,  a.  de  Lacy  Capt.  12th  Begt.  (II.) 
loLCjf  T.  E.  Col.  M^jor  and  Superin- 

tendent of  Studies  Boy.  Mil.  College  (1/.) 
Laing,  Joseph  Lieut.  14th  Begt.  (1^.) 

Lake,  H.  Atwell,  CB.      CoL  unatt  ADC.  to 

the  Queen 
Lamb,  Wm.  Wentworth        Capt.  (ret.)  7th 

Dragoon  G-uards 
Lambert,  F.W.  Major  56th  H.M.Beng.  N.L 
Lambert,  Sir  Georee  Bobert,  KCB.     Adm. 
Lambert,  John  Arthur  Col.  Ghren.  (Mb.  {11.) 
Lambert,  B.  Capt.  late  43rd  Lt.  Int. 

•Lambert,  Bowley  Capt  ILN.  (1/.) 

Lambton,  Arthur  Capt.  Colds.  GKls. 

Lambton,  Francis      Lt.-CoL  Sco.  Fus.  Qds. 

a/.) 

Lamert,  G^o.  F.  Capt.  Paym.  late  80th 

Begt.  (1/.) 
Lamont,  James  Bep.  Lieut.  Bute 

Lamotte,  C.  W.  Jjt.'VdL  late  unatt. 

Lane,  C.  L.  Lieut.  7th  Boyal  Fus.  (1/.) 

Lane,  Fred.  Wm.  Capt.  late  67th  Begt. 

Lane,  Qeorge  Capt.  Boyal  Flthome  Lt.  Inf. 
Lane,  H.  J.  B.  Capt.  Colds.  Ods.  (1/.) 

Lane,  J.  Theophilus    Maj.-Qen.  (ret.)  Beng. 

Army 
Langford,  T.  N.  Capt.  B.N.  (IZ.) 

Langley,  G.  C.       CoL  Dep.-Aaj.-Gen.  B.M. 

L.  I.  (1/.) 
Lascelles,  C.  F.  B.  Col.  late  Grcn.  Gds. 

Lascolles,  Hon.  £.  W.  Maj.  late  Ist  W.  York 

Mil. 
Lateward,  John        Capt.  late  2nd  Dr.  Gds. 
Latour,  W.  Young      Capt.  Gren.  Gds.  (1^) 
Laurie,  J.  D.  Capt.  34Ui  Begt. 

Laurie,  J.  W.  Lt.-CoL  Par.  Ser. 

Larerton,  F.  K.  Ens.  14th  Begt.  (1/.) 

Laries,  J.  Esq.        Surgeon  Invalid  Artillery 

(1/.) 
Law,  E.  D.  Lieut.  B.N.  (11.) 

Law,  Hon.  H.  S.  Capt.  late  28th  Begt.  (11.) 
Law,  Bobert  K.  H.  Maj.-Gen.  Col.  2nd  W.  I. 

Begt.  (1/.) 
Lawley,  Hon.  R.  X.       Lieut.  York  Hussars, 

Capt.  late  2nd  Life  Guards 
Lawrell,  Digby  H.         Major  late  64th  Begt. 
Lawrence,  U.  J.  H.  Asst.  Sur.  Or.  Gds. 

Lawrenson,  John  M.-G«n.  Insp.-G^en.  ofCav. 
Lawrie,  H.  R.  F.  Major  late  79th  Highi*. 
Laws,  M.  R.  S.  Ens.  62nd  Begt.  (1/.) 

Layard,  W.  T.  Col.  Ceylon  Rifles 

Leach,  Edm.  Capt.  50th  Rcgt.  (1/.) 

Leahey,  Arthur  Maj.  Boyal  Engineers  (1/.^ 
Leake,  Bobert  Martin  Lieut. -Gen.  (1/.) 

Leask,  J.  G.  M.B.       Ajst.  Surg.  94th  Begt. 


Leather,  John  Towlerton  Capt.  2nd 

Dorset  Artillery  Volunteers  (11.) 
Le  Blanc,  T.  E.  Capt.  Lite  37th  Begt. 

Le  Cocq,  H.  Capt.  KJL  Bombay  (iT.) 

*Le  Couteur,  J.  Col.      Jersey  Mil.  ADC.  to 

the  Queen  (11.) 
Le  Couteur,  J.  H.  Lt-Col.  Colds.  Gds.  (1/.) 
Lee,  J.  £.  Lieut.  65th  Begt.  (11.) 

Lee- Jortin,  Henir  W.  Lt.  late  2nd  Lue  Gds. 

(II.) 

Lee-liainwanng,  C. W.Capt.  Colds.  Gds.  (1/.) 
Leeke,  iSirH.J.  jB^K.C.B.K.H.  Vice- Adm. 
Leeson,  Charles  E.  Lieut.  34th  Begt.  (1^.) 
Leeson,  B.  J.  P.  Capt.  34th  Begt.  (1/.) 

Lefroy,  J.  Henry,  F.B.S.        Brig.-Gen.  B.A1 

Sec.  Ord.  Select  Com.  (11.) 
LeGeyt,  W.  F.  Em.  MiL  Storekeeper. 

Legge,|JZo}i.  Edw.  H.  Capt.  Colds.  (Ms.  (1/.) 
Legge,*  ITon.  C.  G.  Ens.  Bifle  Brigade  (1/.) 
Legge,  Hon.  Heneage  Lieut.  Colds.  Gds.  (1/.) 
Legge,  W.  D.  Lieut.  5th  Fusiliers 

Leggett,  B.  A.  Capt.  69th  Befft.  (12.) 

Legh,  Cieoige  Cornwall         Maj.  2nd  Boyal 

Cheshire  Mil.  M.P.  (12.) 
Le  Ghrice,  Frederick     Lieut.  Boy.  Art.  (1/.) 
Leigh,  Lord  Lord-Lieut  Warwick 

Lei^,  Wm.  Capt.  late  Monmouthsh.  Mil. 
Le  if  esurier,  A.  A.  Capt.  14th  Begt.  (1/.) 
Lemon,  Thomas,  CB.         Col.  Boy.  Marine 

Light  Infimtry  (12.) 
Lempriere,  A.  K  Capt.  B.E.  (1/.) 

Lempriere,  George  B.  C^t.  B.E.  (1/.) 

Lempriere,  Henry  Maj.  (ret)  B.A.  (12.) 
Lennard,  T.  Qt.  B.  Ens.  70th  Begt.  (12.) 
Lennock,  G.  G.  Adniiral 

Lennox,  Lord  G.  C.  G.  Lieut,  late  B.  H.  Gds. 
♦Lenon,  John  F.  Lieut.  B.X.  (12.) 

Leonard,  Peter,  M.D.  Dep.  Insp.-Gen. 

of  Hosp.  and  Fleets  (12.) 
Le  Patourel,  Hy.        Capt.  South  Glooc.  Mil. 
Le  Quesne,  J.  C.     Capt.  12th  Boy.  Lancers 
•Leslie,  Arthur  Col.  40th  Begt. 

Leslie,  John  H.  Lieut.  7lst  High.  L.I.  (12.) 
Leslie,  Thomas  Capt.  B.  M.  Ods.  (12.) 

Lethbridse,  C.  CoL  (ret)  Madras  Aimy 

Levett,  Theoph.  J.  Capt.  bite  1st  Life  Gds. 
Leringe,  iS»r  Eichd.  Bart.,  M.P.        Lt.-CoL 

late  Westmeath  Bifles  (12.) 
Lew,  Albert  Paymaster  B.N.  (12.) 

Lewes,  W.  L.  '  Capt.  48th  Begt. 

Lewis,  Adolphus  J.  Lieut.  Hon.  Art  Comp. 
Lewis,  Charles  Algernon  Major-Gen.  (If.) 
Lewis,  G.  O.  Capt  7th  Boy.  Fus.  (12.) 

Lewis,  Geo.  W.  Lieut.  23rd  B.  W.  Fus. 
Lewis,  H.  F.  P.  Lieut.  B.A. 

Lewis,  John  Edw.  Lt.-CoL  (ret.)  68th  Rt. 
Lewis,  J.  Owen  Lt.-Col.  late  37th  Regt. 
Lewis,  Robert  Lt.  71st  Highland  Lt.  Inf. 
Lewis,  T.  E.  Lieut  H.  M.  Indian  Navy  (12.) 
Leyland,  T.  N.  Capt.  late  2nd  Drags. 

Lcvland,  T.  Lieut,  late  2nd  Life  Gds. 

Liddell,  Sir  John,  MD.  CB.  Dir.-Oen.  Nay. 

Med.  Dept.  (12.) 
Liddell,  W.  H.  Commr.  R.N.  (12.) 

Liddon,  Matthew  Lieut.  8th  or  King's 

Ligertwood,  T.  (MB.)  Surg.  4th  Huss.  (12.) 
Lightbody ,  JoUxl       ^>M^<iw>k.  V.-^  .  ^s.'sjS.  ^C>^'^ 
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Lillie,  Sir  John  Scott 

ads.  (IZ.) 
Lindsay,  Sir  Alex.  KOB.      Oen.  (ret.)  Ben. 

Army  (11,) 
Lindsay,  Hon.  C.  H.        Lt.-Ool.  late  Gren. 

Gds.  Major  11th  Middx.  Bifle  Yolrs  (1/.) 
Lindsay,  G.  H.  Esq.  late  Capt. 

^Lindsay,  Henry  Gore  Capt.  late  Rifle  Brig. 

Major  Brecknock  Bifle  Volrs. 
Lindsay,  Hon.  James    Maj.-Gen.  late  Gren. 

Gds.  MP.  (2/.) 
Lindsay,  James,  MD.  Surgeon  B.N. 

Lindsay,  Robert  J.  Lloyd,  tSl.C.  Lt.-Gol.  late 

Scots.  Fus.  Gds.  Lt.  Northampt.  Mounted 

Bifle  Volrs.  (U) 
Listowel,  Eabl  of 
Litchfield,  E.  F.  Lieut.  H.lkl.  5th  Beng.  N.L 

Littledale,  Edward  Mijor,  late  Ist  Boy.  Dr. 
Lloyd,  Francis  T.  lieut.  ^J-  Art.  (11.) 

*Lloyd,  Thomas      Lieut.  85th  Roy.  Sussex 

Reetv 
Lloyd,  William,  MD.        Staff"  Surg.  H.  M. 

Indian  Army 
Loch,  Geo.     Capt  late  Duke  of  Lancaster's 

Yeo.  Cav. 
•Lock,  A.  O.  Knox     Major  60th  Begt  (1^) 
liock,  H.  Capt.  108th  Mad.  Inf.  (1^ 

Lockhart,  Arch.  Inglis,  CB.  Col.  92nd 

Highs. 
Lockhart,  W.  E.      Capt.  2Gtih  Comeronians 

(U.) 
Locock,  Herbert         Lieut  Boy.  Eng.  (1?.) 
Lodder,  Henry  Coll.   Major  47th  Begt.  (IZ.) 
•Lodder,  W.  W.     Lt.-Col.  59th  Regt.  (1/.) 
Lodge,  W.  R.       Capt.  (ret.)  Indian  Army 

(1/.) 
Logan,  T.  G.  MD.    Inap.-G^n.  of  Hospitals 

(10 

Logic,  Cosmo  Gordon,  MD.        Surg.-Major 

R.  H.  Gds.  (1/.) 
•Lombard,  G.  C.  S.       Capt.  Adj.  Civil  Ser- 
vice Vols.  (1/.) 
Long,  Chjw.  P.         Capt  13th  Lt.  Inf.  (1^) 
Longden,  Henry  Errington,  CB.    Col.  (ret.) 

10th  R«gt.  (1/.) 
Longfield,  F.  Capt  8th  or  King's  (1/.) 

Longford,  Tlie  Siyht  Han.  the  Eael  of,  CB. 

Col.  unatt. 
Longmore.  Thos.  Dep.  Tnsp.  Gen.  of  Hospls. 

and  Prof.  Army  Med.  School  Chatham  (1 1.) 
Loraine,  Sir  I>ambton,  Bart.  Lt.  R.N.  (1^) 
Loring,  Wm.  CB.     Capt  R.N.  ADC.  to  the 

Queen  (1/.) 
•Lovaino,  Loud       Lt.-Col.  Nortlumib.  Mil. 

MP. 
Love,  Sir  Jas.  Fred.  KCB.  KIT.     Gen.  Col. 

57th  Regt.  (1/.) 
Lovell,  E.  L.  Capt.  (ret.)  8th  Huss. 

Lovell,  John  Williamson,  CB.      Lieut.-Col. 

R.E.  (li.) 
Low,  Alex.  Col.  (ret.)  -ith  Light  Drags. 

Low,  Sir  John,  KCB.  Lt.-Gcn.  H.M. 

Madr.  Army. 
Lowe,  A. 

•Lowe,  E.  W.  D.  CB. 
Lowe,  n.  If.  C.  D. 


LoTre,  W.  D.  Capt  unati 

Lowry,  E.  L.  B.  Capt  41«t  Keet,  (U) 

•Lowry,  Rob.  Wm.  CoL  47th  Begt 

Lowther,  H.  Capt.  Westmoreland  and  Cum- 
berland Yeomamr  Cavalry  (1/.) 
Luard,  John         Lieut. -Col.  lat«  30th  B«gt 
Luard,  John     Msj.-Gen.  (ret)  Mad.  Army 

(1/.) 
Luard,  R.  G.  A.  Colonel  unatt  (il) 

Lucan,  G.  E.  Eabz  o(  KCB.       Lisnt-Gen. 

Col.  8th  Hussan 
Lucas,  W.  Dep.  I.  Gen.  Boy.  MjL  Atjlim, 

Chelsea  (1{.) 
Ludlow,  John    Mn.-Gen.  (ret)  Ben.  Amy 

Capt  late  S.  F.  Gds.  |  Lumley,  Aug.  Sarile       Gapt  late  2nd  life 

GWs. 
Lumsden,  H.  W.  Capt.  B.  A.  Hadns 

Lushington,  Sir  Stephen,  iCB.  Rear-Adn. 

(11) 
Lynch,  Staunton  G.  S.     Comet  14th  Hutf. 

(11.) 
Lynch,  W.  W.         M^or  2nd  Queen's  Oi) 
Lynn,  James  Lt-CoL  (ret.)  B.S. 

Lyon,  Hon.  Claude  B.         Lt.  late  2nd  Life 

(Hs. 
Lyon,  Francis  Capt  B,A.  (It) 

Lysons,  D.  CB.        CoL  Dep.  Quar.  Master 

Gen.  Canada  (IZ.) 

ICABEBLT,  Wm.  Leader  Lient.-Col 

unatt 
M*Cann,  K  MD.      Surg.  Roy.  Middl.  ViL 
*Macauley,  G.  W.  Capt.  Comt.  Sdnde  Horn 

(1/.) 
Macbean,  Fred.  KH.  Lt.-Col.  kte  SJlh 

Regt. 
McBean,  Wm.    Major  Ist  W.  I.  Regt.  (H) 
M'Cleverty,  Wm.  A.  Maj.-Gt;n.  Conim. 

Div.  Madras  (IZ.) 
M'Clure,  Sir  Rob.  J.  Le  M.  Kt.  CB.    Capt. 

R.N.  (1/.) 


Renr-Admiral 

Col.  Glh  "Rc^.  0^1.^ 

MnjoT  Gren.  Qrd* 


M'Coy,  T.  R. 
McCrea,  J.  D. 
M'Crea,  Joseph 
McDiarmid,  H.  C. 
♦McDonald,  A.  M. 


Capt.  late  65th  Regt. 

Capt  R.N.  (1/.) 

Surg.  B.N. 

Lieut.  Rov.  En?.  (1/) 

Lt.-Col.  7th  Rifle  Dep. 


Batt.  Winchester  (1^) 
McDonald,  P.  Capt.  48th  Middl.  Rif  Tolrs- 

ill) 
Macdonald,  C.  K.      Major  late  .42nd  Roval 

Uighrs.  (1/.) 
Macdonald  (of  ClanranaM),  Reginald,  J.  J. 

G.  Capt.  R.N.  (1/.) 
Macdonell,  A.  S.  late  Inspec.-Gen.  of  Army 

Hospitals 
MacDonnell,  H.  J.      Lieut.  12th  Rogt.  (1/) 
MacDougal,  J.  P.      Capt.  (ret.)  Bon.  Army 
Macdougall,  Patrick  L.  Col.  unatt.  (1/.) 

MacGauran,  F.  Esq.  Clerk  War  Office 

McOoun,  Thos,  Lieut,  (ret.)  43rd  Light  Inf. 
MacOrath,  E.  J.  Anst.-Surg.  8th  Hvisft, 

M'Grogor,  Sir  Duncan,  KCB.      Lieut. -Gen. 

(10 

M'Grigor,  Sir  Clias.  Bart.  Army  Agent 

\  Mt^c^v^or,  H.  G.  Lieut.  17th  R<"pt 

\  l&.c\N\v^<j,  ^  ."V>  .\^<r^  Awv^.-Qs^ti.  <i^  Hospitals 
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Macintoeh,  A.  Fisher,  Kit.         Lieut.-Gen. 

Col.  93rd  Highs.  (1/.) 
Mackay,  Hemr  Fowler  Capt.  unatt. 

Kackenzie,  J.  D.  Capt.  14th  Begt.  (II.) 
Mackenzie,  Eexmett  D.  CB.     CoL  iate  92nd 

Highs.  Dep.  Ad|.-Q«n.  Ireland 
Mackenane,  air  Wm.  Bari,         Pep.  Lieut 

Boeshire  (IL) 
McBLillop,  H.  F.  ^  Capt  UJS,  (12.) 

ICaokinlaj,  John  Lieut.  94th  Begt 

Mackinnon,  L.  B.  Commr.  B.N.  (U.) 

Mackinnon,  W.  A.  Surgeon  57th  Begt  (1/.) 
McLaughlin,  Bdwd.  Capt  Bojal  Art  (11.) 
Maclean,  Alkn  Comet  Ist  Bioy.  Drs.  (1/.) 
Maclean,  A.  T.  Lt-Oen.  CoL  13th.  Hubs. 

(11) 
^Maclean,  F.  D.  Mi^or  13th  Huss. 

Maclean,  P.  Ool.  Boj.  Art 

Maclean,  W.  C  M.D.   Dep.  Insp.  Qea,  Prof 

of  Medicine,  Fort  Pitt'  (12.) 
Macleod,D.    Miy.-Gbn.CoLH.M.4thMad. 

Light  Car.  (U) 
MacLeod,  Norman    Lt.  late  Hon.  Art  Comp. 
M'Leroth,  Thomas        Lieut.  h.pw  B.M.L.JL 

(II.) 
MadiTer,  Dsrid    Lieut.  2nd  Som.  MiL  (12.) 
M'Master,  Y.  M.  A.    Surg.  M.D.  18th  Huss. 

(1/.) 
M*MuTdo,  W.  M.  S.  CB.  Col.  Insp.  of  Yohm- 

teers,  ADC.  to  the  Quern  (U.) 
McNair,  Fred.  Boy.  Art.  Madras  (1/.) 

N*Namara,  Sir  Burton,  Kt  Vice- Admiral 
Macnamara,  Fras.  Lt.-CoL  Clare  Militia 
Macnamara,  F.  B.  Lieut.  9Sd  Highs.  (12.) 
MacphersoD,  Bran       Major  late  14th  Light 

Dragoons  (12.) 
Macpherson,  G.  G.    Lieut.  Colds.  Gds.  (12.) 
Macqueen,  James  J).  Capt  unatt.  (12.) 

Madden,  W.  W.  Lieut  8th  or  EWs  (12.) 
Madox,  H.  KR.  CoL  late  12th  Bojal  Lancers 
Magens,  F.  D.  Capt.  late  1st  Life  €kls. 

Magill,  J.  McG.  Capt.  2nd  Queen's  (12.) 
Magralh,  J.  B.  Capt  B.A.  (IL\ 

Maguire,  Bochfbrt  Capt  B.II. 

Mahon,  Yisconn  Capt  Chren.  0ds.  (12.) 
Maitland,  C.  L.  B.  CoL  (ret.  h.p.)  Qren.  Ods. 
•Malan,  C.  H.  Capt  75th  Begt  (12.) 

Malcokn,  G.  A.  CB.  Majo]^General  (12.) 
Malcolm,  G.  J.  Commr.  RN.  (12.) 

Malcolm  B.  Major  B.  E.  Bombay  (12.) 

Malcolm,  ^Y.  Lieut.  10th  Begt. 

Malet,  C.  St.  Lo.  Lt.-CoL  Ute  S.  Fus.  Gds. 
Malet,  H.  C.  £.  Lt-CoL  Gr.  Gds. 

Mallet,  Hugh  Capt.  late  4th  Lt.  Drags. 

(12.) 
Malt  bus,  Sydenham  Capt.  94th  Begt. 

Malton,  \V.  D.        Capt.  Scottish  Borderers 

MU.  (12.) 
Man,  H.  Garnet         Lt.-Col.  late  54th  Begt. 

Capt.  Commt.  London  Eng.  Volrs.  (12.) 
Manby,  Cliar\j»        7th  Lau.  Art.  Vols.  (12.) 
Mangles,  James,  FRS.  Capt.  R.N. 

Mangles,  W.  H.    Capt.  late  50th  Begt.  B.E. 

Midd.  MiL  (12.) 
Mann,  J.  B.      CoL  h.p.  unatt.  Town  Major, 

Dcvonport  (12.) 
Manners,  A.  C.  Lieut.  57th  Begt. 


Manners,  LoBD  Geo.  John        Lt-CoL  B.H. 

GKls. 
Mansdeld,  Sir  W.  B.  KCB.      Lt-Gen.  CoL 

38th  Begt.,  CoBun.-in-chief,  Bombay 
Mai^n,  JL  B.  CoL  Boul  Army  (12.1 

March,  Wm.H.  CoL  Commdt  B.M.L.I.  (12.j 
Marchant,  C.  H.  Ens.  late  82nd  Begt  (12.) 
Margesson,  W.  G.  Capt  56th  B^  (12.) 
Margitson,  John  Capt  late  48th  Begt 

(12.  U.) 
Marindin,  H.  B.     Maj.  late  Ist  Boyals  (12.) 
Markham,  E.    Capt  late  H.E.I.C.  Sea.  Ser. 

(12.) 
Markham,  W.  T.         Capt  late  Colds.  Gds. 
Marrillier,  C.  H.  Lieut  Cape  M.  Biflen  (12.) 
•Marriott,  H.  Christopher     Maj.  60tli  Boy. 

Bifles  (12.) 
Marnrat,  J.  H.  Capt  B.]f. 

Marsh,  Sir  Henry  D.  Bart.    IdajorlaMd  8rd 

Drag.  Gds. 
Marsh,  J.  Paym.  BJ7.  (12.) 

Marsh,  Bobert  Mij.  late  24th  Begt 

Marsh,  W.  D.  Capt  Boy.  Ens.  (12.) 

MarshaU,  F.  G.  Lieut  86th  Begt.  (12.) 

Marten,  Thomai^  SH.    Lieut.-G«n.  CoL  €dl 

Inniskilten  Drags.  « 

Martin,  Edw.      Xdeut  late  28th  Mad.  N.  L 

(U) 
Martin,  fiw-HeniyB.  KCB.  Yioe-AdmL  (UJ 
•Biartin,  Thomas  Miyor  4th  King's  Owb  (12L1 
Martin,  Sir  Wm.  F.  KCB.  Admiral  (12.1 
Martyn,  Cecil  IL  Lieut  6th  Drag.  Gds.  (U) 
Martyn,  F.  M.  CoL  (ret)  2nd  lifoGda. 
Martyn,  Peter  Capt.  late  88th  Begt 

Biarvin,  Wm.  Major  lale  Boyal  Art.  (H) 
Massey,  Mon.  Lionel  S.  Capt  S.  F.  Gda. 
Maseey,J9<m.N.H.C.  Col.  late 4th W.Y. MIL 
Matheson,  Thomas  Miy.-Gen.  (12L1 

Mathcw,  B.  H.  Capt  B.  E.  Bombay  CH] 
Mathcw,  J.  J.  Capt.  5th  Fus.  (Uj 

Mathew,  W.  H.  Capt.  45th  BsdL 

Matson,  E.  Major-G«neral  B.B. 

Matthews,  F.  P.  Capt.  1st  Sussex  Bifle  Yck& 

(U) 
Matthews,  Henry  G.      Ens.  late  44llh  Begfe 
Maude,  S<m.  Francis  Capt.  B Jf.  {U) 

Maude,  G.  A.  CB.  Lieut-CoL  (ret.)  B.H.A. 
Maunsell,  £.  E.  Commr.  B.N.  (12.) 

Maunsell,  F.  Lieut.-Gen.  CoL  53rd  Begt 
MaunseU,  F.  R.  Mi^or  B.  £.  Bengal  (ll^ 
Biazse,  Fred.  A.  Capt.  B.K. 

Maxse,  H.  F.  B.  Lt.-CoL  late  Colds.  Gds. 
MaxweU,  Jas.  Lt.-CoL  34th  Begt.  (11.^ 

Maxwell,  J.  Balfour  Bcar-Adminl  (12.) 
Maxwell,  Sir  W.  A.  Bi»H.  CoL  Ute  Ist  DnigSL 
Mav,  Allan  Lieut.  Boy.  Eng.  (12L) 

Mayeock,  Dottin  Capt.  Edm.  B.  B.  Begt 
Mayoock,  J.  G.  Capt.  14th  Begt.  (iLi 

Mayne,  J.  O.  Capt.  Roy.  Eng.  Madras  (12.1 
♦Mavnc,  Rich.  C.  Commr.  R.N.  (li.) 

Mavo,  John  H.       Lieut.  West  Norfolk  MiL 

(1/.) 
Mayo,  W.  R.  Esq.     Dep.  Asst.  Sup.  of  StovM 

(1/.) 
Mavow,  George  Wynell        Col.  unatt  (II.) 
Meade,  R.  R.  Capt  8th  or  Kin«*s  (12.\^ 
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Mee,  Charles  H.  Major-Gen.  (ret.)  R.A. 
Meehan,  Geo.  Walker  Lt.-Col.  imatt. 

*Mem,  A.  Major  4th  Lanark.  Bif.  Yolrs.  (1/.) 
Mellor,  A.  Ens.  8th  or  King's 

Melyille,  Hon,  TS,  L.  Capt.  25th  K.  O. 

Borderers 
Mends,  Geo.  O.  Capt.  B.K. 

Mends,  Herbert  Col.  (ret.)  2nd  West  I.  B. 
Mends,  W.  B.  CB.  Capt.  B.N. 

Director  of  Transports  (IZ.) 
Mercer,  Alex.  Cayahe  Lieut.-Gen.  Col. 

Conun.  B.A. 
Methuen,  F.  H.  P.  Loed   Lt.-CoL  B.  Wilts. 

Mil.  ABC,  to  the  Queen 
Meyrick,  Aug.  W.  H.  Lt.-Col.  Sco.  Fus.  GWs. 
Michell,  Sir  John,  KCB.  Gen.  CoL 

Comm.  B.A. 
Michell,  Sir  John,  KCB.        Maj.-Gen.  Col. 

aeth  Begt.  (IZ.) 
Michell,  J.  Edward  Lieut.-Col.  B.H.A.  (\l.) 
Middleton,  Sir  George  N.  Broke,  BaH,  CB. 

Bear-Admiral  (IZ.) 
Middleton,  John      Major  late  Bifle  Brigade 

{11.  Is.) 
Middleton,  O.  B.  Lieut.  4th  King's  Own  (1/.) 
Middleton,  W.  H.         H.  C.  G«nt.-at-ATm8 
Midford,  B.  Esq.  Ordn.  Dep.  (11.  Is.) 

•Mildmay,  Sir  Heniy,  Bart.  Lt.-Col.  Hants. 

Yeo.  Cav.  (1/.) 
Mildm^,  H.  A.  St.  J.   Lt.  Bifle  Brigade  (11.) 
MUes,  H.  B.  W.  Ens.  6th  Fus.  (11.) 

Mill,  James  Lt.-Col.  hite  78th  Highs.  (11.) 
Millar,  J.  A.  Lieut.  Bojal  Eng.  ill.) 

Miller,  D.  Capt.  B.N.  (11.) 

Miller,  Frederic,  f^.C      Mayor  B.A.,  Topo. 

Depart.  War  Office  *(1/.) 
Miller,  James        Lt.-Col.  late  11th  Hussars 
Miller,  Bobert  B.  Commander  B.N. 

MUler,  T.  C.  Ens.  43rd  Begt.  (1/.) 

Miller,  William  V.  Paymt.  R.N.  {11.) 

Miller,  W.  H.  CB.       Maj.-Gen.  (ret.)  Mad. 

Army  (11.) 
Milles,  Hon.  G.  W.    Capt.  (ret.)  B.  H.  Gds. 
Mills,  C.  J.  C.  Col.  (ret.)  94tli  Begt. 

Mills,  Wm.  Master  B.N.  (1/.) 

Mills,  Wm.  Ens.  14th  Begt.  (1/.) 

Milman,  G.  A.  Lieut.-Col.  Rov.  Art.  (1/.) 
Milne,  Sir  Alex.  K.C.B.  Rear- Admiral  (1/.) 
Minchiii,  F.  C.  Lt.-Col.  late  Beng.  N.  I.  (1/.) 
Minet,  C.  W.  Esq.  late  W.  Kent  Yeomanry 
Minty,  R.  G.  V.  Ens.  12th  Hants.  Rifle 

Voh^. 
Mitchell,  T.  J.     Capt.  (ret.)  Ist  Dr.  Gds.  (1/.) 
Moffat,  Boulund  Col.  h.p.  unatt.  (1/.) 

Motfatt,  K.  M.  Lt.-Col.  Royal  Can.  Rif.  (1/.) 
Molesworth.  A.  O.  Lieut.  Rov.  Art.  (1/.) 
♦Moleswortb,  M.  C.  Capt.  R.E.  (1/.) 

Molesworth,  R.      Capt.  (ret.)  Ist  Roy.  Drag. 

(10 

Molonv,  C.  M.  Capt.  R.A.  (1/.) 

Molony,  W.  M.  Maj.  late  22nd  Regt.  (1/.) 
Moncrietf,  G.  D.  W.  Capt.  R.E.  (1/.) 

•Moncrieff,  Geo.  H.    Lt.-Col.  Scots.  F.  Gds. 

(1/.) 
Monro,  Jamcp,  M.D.      Surg.-Maj.  late  Colds. 

MonaoBj  Hon.  J),  J.    Capt.  (ret.^  QSWx'Rcs^. 


Lieut.-Gen. 


Montgomerie,  Patrick,  CJ3. 

B.A.  Madras 
Montresor,  Henry  £dw.         Lieut.-Col.  (ret) 

Gr.  Gds. 
Moore,  A.  G.  Montgomery    Capt.  4th  Husw. 
Moore,  Eras.  Ens.  8th  or  King'tf 

Moore,  G.  Lt.-G(en.  H.  M.  Bom.  Army  (U) 
Moore,  H.  Lt.-Col.  CB.  (ret.)  Beng.Aimr 
Moore,  John,  CB.  Capt.  B.N.  (1/.  U) 

Moore,  John  C  Capt.  lufle  Brigade  (12.) 
Moore,  J.  L.  Gapt.  34th  B^. 

Moore,  B.  C,  C3.  CoL  Boy.  Art.  Madr.  (1/.) 
Moore,  Thomas,  C.  C.  M^.-Chen.  B.M1J. 
Moorsom,  Bobert    Lieat.-OoL  late  Soo.  Fu. 

Ghls.  Lt.-OoL  Sussex  Bifle  Volunteers. 
Morant,  Horatio  Harbord  Lt.-CoL  68tli 

Lt.  Inf.  (11.) 
Morant,  W.  Sam.  Capt  late  Ghren.  Gds.  (12.) 
Moreland,  Jos.    Capt  late  Hon.  Art  Comfk 
Moreton,  Hon,  Algernon  T.  Capt  kte 

3rd  Huss. 
^Morgan,  Horatio      Capt.  and  Faymr.  43nl 

Light  Infantry 
Morris,  Edm.  F.,  CB.  Lieut-Gknenl, 

Col.  49th  Begt. 
Morris,  Hen.  Joseph        Maj.-G^en.  (retfp.) 

B.A. 
Morrison,  W.  L.  Capt  B.E.  (1/.) 

Morse,  H.  B.  Dep.  Com.  General  (U) 

Morton,  C.  Brooke  Ldeut-GoL  (ret.) 

Bombay  Army 
Morton,  G.  de  C.  Ens.  6th  Begt.  (12.) 

Moseley,  W.  H.  Lieut.  60th  Boy.  Bite 
Mostyn,  Hon,  M.  H.         Lieut,  let  Boy.  Dr. 

Mostyn,  Hon.  Boger  Lt.-Col.  Sco.  Fus.  GWs. 

Motti-um,  H.  G.  Lieut.  4th  Worcestershire 
Rifle  Voh«.  (1/.) 

Mounsey,  C  J.        Capt.  Tlst  High.  Lt.  Inf. 

Mount-Charles,  G.  H.  Eabl  of  Lieut -CoL 
1st  Life  Gds. 

Mountain,  R.  F.        Lt.-Col.  Roy.  Art  (1/.) 

Muncaster,  Lord    Capt.  late  Rifle  Brig.  (1/.) 

Mundy,  A.  M.  Capt.  late  Notts.  Mil. 

Mundy,  Sir  George  Bodncy,  K.C.B.  Vice- 
Admiral 

Munro,  Campbell         Capt.  late  Gren.  Gds. 

Murchison,  Rod.  M.      Capt.  late  50th  Regt. 

Mure,  Wm.    Lt.-Col.  (ret.)  Sco.  F.  Gds.  (1/.) 

Murphy,  J.  W.  C.N.  Asst  Surg.  75th  Re^. 

(U.)* 
Murray,  Aug.  Geo.  E.  Lieut.  R.N. 

Murray,  G.  F.  Lieut.-Col.  65th  Regt.  (1/.) 
Murray,  John  Lt.-Col.  Lite  Gr.  Gds.  (1/.) 
Murray,  John  Commr.  R.N.  (1/.) 

MumiV,  LoBD  J.  C  r.  Col.  (ret.)  Sco. 

Fus.*  Gds.  (1/.) 
Miirlogli,  Jolin  Surg.  h.p.  6th  Rogt. 

Mussenden,  W.  Capt.  8th  Hussars 

Myers,  W.  J.  Col.  kp.  R.S.C. 

Mylius,  F.  J.  Capt.pth  Fus.  (1/.) 


NANGLE,  Henry       Capt.  15tli  Regt.  (IM 
Nan£Tlc,  W.  C.  Capt.  Roy.  Art.  (1/.) 

Napier,  Geo.  T.  C,  CB.     Major-Gen.  Com. 
%      Division  Canada 
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Napier,  R.  H. 
Nares,  G.  S. 
•Naaon,  Jno. 

Athlone  (IZ.) 
Najlor,  Jas.  Sadler 
Nedham,  W.  B. 
Nelaon,  Horatio 
Nekon,  Thos.  M.P. 
Nepean,  Evan,  Esq. 
Nerille,  Edinurd 


Lieut.  B.N.  (1/.) 

Commr.  R.N.  (1/.) 

Lt.-CoL  12th  Dep.  Batt 


Lt-Gol.  late  8th  Huss. 
Col.  BjL 
Comm.  R.N.  (in 
Surg.  B.N. 
War  Office  (1/.) 
Lt.-Col.  Sco.  Fu8.  Ghla. 
Newdigate,  Edw.  Lieat.-CoL  2nd  Dep.  Batt. 

Chatham 
Newdigate,  F.  W.    Lt.-CoL  late  CbldB.  GW». 

Lt.-CoL  Staffd.  Bifle  Volunteers  (1/.) 
Newton,  C.  E.  Mai.  Derbyshire  Bifle  Volrs. 

(U) 
Newton,  Sam.  Chas.  Lieut  B.  H.  Ods.  (1/.) 
Newton,  W.  E.  Lt.  Ist  Midd.  Art  Volrs.  (IZ.) 
Newton,  Wm.  Sam.  CoL  h.p.  Colds.  Gds. 
Nicholls,  Henry  Mi^.  (ret)  94th  Begt.  (IZ.) 
Nicholson,  Lothian,  C3.  Lt-Col.  B.E.  (II.] 
Nicholson,  S.  J.  Capt.  B.A.  (IZ.; 

Niool,  James  Capt  late  13th  L.  I.  (12. 

Nicoll,  Chas.  B.  Surg.-Maj.  Qren,  Gds,  (IZ.) 
Nioolls,  Qeo.  Gh-een  Lt.-CoL  late  Ist  Dr.  Gkls. 
Nicolson,  Sir  Fred.  W.  B.  Bart,  C.B.,  Bear- 
Admiral  (II.) 
Nind,  P.  Capt.  1st  Midd.  Art.  Volrs.  ai.) 
Noble,  Andrew  Capt  late  K.A1 

Noble,  Jno.  Geo.  Capt.  let  Boy.  Lan. 

Mil.  (1/.) 
Noble,  W.        Capt  lata  Q.O.L.I.  MU.  (IZ.) 
•Noddall,  C.  T.  Commr.  B.N.  (IZ.) 

NoUoth,  Edward,  M.D.  Staff  Surg.  B.N. 
Norbury,  T.  C.  N.  Capt.  late  Dr.  Ods. 

Norcott,  Wm.  S.  B.  C.B.  Col.  unatt.  (IZ.) 
Norman,  Hemj  Limit,  late  10th  Hussars 
Norman,  H.  W.  C.B.      CoL  81§t  Beng.  L.I. 

MU.  Sec.  Beng.  ^DC.  to  the  Qmeem  (IZ.) 
•Norris,  Qeo,  Goodwin  Capt  &id  Warwick 

Mil.  (IZ.) 
North,  C.  F.    Miy.-Gen.  (ret.  f.p.)  B.E.  (IZ.) 
•North,  C.  Ni^ier  Lt-CoL  60th  Bifles  (IZ.) 
North,  J.  S.  D.    CoL  late  Q.O.L.L  MiL  MP. 

(IZ.) 
North,  B.  M.  Maj.  (i^t.)  H.  M.  Indian 

Army  (IZ.) 
North,  Hon.  W.  H.  J.     Lieut,  late  1st  Life 

Gds. 
Northey,  E.  B.       Capt.  late  52nd  L.I.  (IZ.) 
Norton,  F.  C.  Ens.  late  Hon.  Art.  Comp.  (IZ.) 
Norton,  John       Capt  late  34th  Begt.  (IZ.) 
Nott,  a1  H.  Capt.  H.M.  Indian  Navy 

Nugent,  C.  B.  P.  N.  H.  Miyor  B.E.  (IZ.) 
Nugent,  C.  Edward  Lieut,  late  43rd  L.I. 
Nugent,  E.  C.  Capt.  (ret.)  Gren.  Gds. 

Nugent,  Sir  G.  E.  Bart.  Lt.-CoL  late 

Gr.  Gds.  (IZ.) 
Nugent,  St.  G.  M.  Major  unatt.  (IZ.) 

Nutliall,  W.  F.  Lt.-CoL  8rd  Bong.  N.I.  (IZ.) 

OAKLEY,  Geo.  J.  A.  Capt.  68th  L.I.  (IZ.) 
O'Brien,  Donatus  Capt.  late  R.S.C. 

O'Brien,  H.  H.  Donatus  Major  (ret.)  B.A. 
O'Brien,  Joseph  Vicc-Adm. 

•O'Brien,  J.  T.  N.  Major  20th  Begt. 

O'Brien,  B.  S.  Maj.  Staff  Officer  of  Pen.  (IZ.) 


O'Brien,  Terence  Major-Gen.  Comg.  Troops 

in  Ceylon 
O'Byme,  Bobert,  Esq.  FBGS.  Nayy 

Agent  (IZ.) 
O'Connor,  L.  8.  CB.  CoL  I.F.O. 

O'Flaherty,  Bioh.  James      Dep.  Insp.  Cto. 

ofHoroitals  (IZ.) 
Ogilyie,  Alex.  MD.       h.p.  Dep.-Insp.-Gen. 

Ordn.  Med.  Dep. 
OgUTy,  Thomas  Col.  late  2nd  LifeGkls.  (IZ.) 
O^Halloran,  H.  D.  Col.  (ret.  f.p.), 

1st  W.  L  Begt  (IZ.) 
Oldfield,  Aldred  Capt.  15th  Begt.  (IZ.) 

Oldfield,  Chas.  J.  Lt.-Col.  (ret)  Ben.  Army 
•Oldfield,  Bichd.  Capt  Boyal  Artilleir  (IZ.) 
Oldfield,  B.  B.  Capt.  B.N.  hi.) 

Oldfield,  T.  W.  Col.  (ret)  Beng.  Army  (IZ.) 
Olireira,  B.  FBS.  FSA.      Capt  late  Surrey 

Yeomanry  Caralry 
Ommanney,  Octayius        Capt.  Surrey  Bifle 

Volunteers  (IZ.) 
Onslow,  Arthur  Edw.     Lieut-Col.  late  Sco. 

Fus.  €kb. 
Ord,  Harry  St-G.  CoL  B J).  Lt-Goy. 

Dominica 
Ord,  W.  Bedman  Lieut.-Gen.  CoL  Commt. 

B.E. 
Orkney,  T.  J.  Earl  of  Capt.  Commt.  Books 

Yeo.  (late  9th  Lane.) 
Orlebar,  Orlando  Comm.  B.N. 

Ormsby,  Arthur  Capt.  unatt 

Ormsby,  John  William  Col.  B.A. 

Ormsby,  Thomas  Capt  late  92nd  UiAm, 
Osbom,  H.  J.  B.  Liont  1st  Life  Gds.  (IZ.) 
Osborne,  J.  J.  Ens.  15th  Begt. 

Ostiehan.E.  S.  Lieut  HJI.  25th  Bomb.  N.I. 
Otway,  Qiarles  Mi^.-G«n.  B.A. 

Ouohteriony,  T.  H.  Lieut.  BJL 

•Owen,  G.  A.  Lieut  107th  Beng.  Inf  (IZ.) 
Owen,  C.  H.  Migor  BJL.  Prof,  of  Art.  Boy. 

Mil.  Academy,  Woolwich  (IZ.) 
Owen,  H.  C.  Cunliffe,  CB.  CoL  B.E. 

PAGET,  C.  H.  M.  Ens.  29th  Best  (IZ.) 
Pftget,  Fred«  Col.  Ute  Colda.  Gds.  (IZ.) 

Paget,  G.  E.  Lieut  B.  H.  Gds.  (1Z.1 

Paget,  Joseph  Capt.  Derby  Mil.  (IZ.) 

Paget,  P^ck  L.  C.   Lt.-CoL  late  Sco.  Fus. 

Gds. 
Pakington,  Biffht  Hon.  Sir  John,  S.  Bart. 

GCB.  MP. 
Palev,  B.  S.  Capt.  12th  Boy.  Lancers 

PaUwer,  E.  M.  Capt  7th  Huss. 

Pallisi^r,  Wm.  Major  unatt  Maj.  Brig. 

Dublin  (IZ.) 
Palmer,  Frederick  Capt.  Soo.  Fus.  Gdi«. 

Palmer,  John  Capt.  R.N.  (IZ.) 

Palmer,  Roger  Lieut.-Col.  2nd  Life  Guards 
Palmes,  John  P.  Comm.  R.N.  (IZ.) 

Panter,  H.  G.  Major  22nd  Begt.  (IZ.) 

•Parish,  H.  Woodbine  Maj.  4oth  Begt.  (IZ.) 
Parke,  Wm.  CB.  Col.  h.p.  53rd  Begt. 

(1/.  1*.) 
Parker,  A.  E.  Ens.  9l8t  Highhrs. 

•Parker,  Sir  Chas.  C.  Bart.  Admiral 

Parker,  C.  W.  Capt.  4th  Boval  MyidL 
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Paricer,  John  Besr-Admiifil 

Parker,  Bichard  Major-Q«n.  (1^) 

Parker,  Sir  Williain,  Bart.,  GCB.   Admiral 

of  the  Fleet 
*   Parkinson,  J.    Lieut,  (ret.)  57th  Begt.  (II.) 
Parlbj,  Oeo.       Lt.-CoL  late  4th  Begt  (IL) 
Parlby,  Wm.  Mi^.-G«n.  (1^.) 

Parminter,  Met).  H.  BA.       Chap.  B.N.  (1^.) 
Pamell,  A.  Lieut  B JS.  (11.) 

Pamell,  Hon.  Hy.  W.  Lieut  late  B.N.  (li.) 
Pamell,  W.  H.  Capt.  Gren.  ads. 

Parratt,  J.  E.  T.  MD.        h.p.  Insp.  Gen.  of 

Hospls. 
Parry,  P.  W.  B.        Lieut  22nd  Begt.  (IZ.) 
Ptoionfl,  L.  H.  H.  Lieut  B.HA.  (1^) 

Parsons,  Wm.  Lieut  BJf.  (1^.) 

Paidey,  Charles  Miyor  B.E.  (IZ.) 

Paaley,  Sir  Thos.  Sabine,  Bart.    Yice-Adm. 

(II.) 

Patience,  Jas.  CoL  (ret.)  66th  Begt. 

Patten,  John  Wilson      CoL  Srd  Boy.  Lane. 

MiL  ADC,  to  tk0  Queeii,  M.P. 
Patten,  Eustace  J.  Wilson       Capt  1st  Life 

Gds. 
Patterson,  David  Aikman     Capt.  Pay.  27th 

Begt. 
•Patterson,  W.  T.  L.  Lieut.-Col.  91st  Highrs. 

(11.) 
Patton,  H.  C.  Capt.  22nd  Begt. 

Patton,  John  M«or-G«n.  (1^) 

Paty,  Sir  Geo.  Wm.  KCB.  KH.    Gen.  Col. 

70th  Begt. 
Paulet,  Lord  Prcderid[,  C.B.      Mi^or-Gen. 

Commanding  Division  of  Guards  (1/.) 
Paxton,  A.  F.        Lieut,  h.p.  11th  Drs.  (11.) 
Payn,  Wm.  Col.  C.B.  72nd  Highs.  (1/.) 

Payne,  W.  B.  Commr.  B.N. 

Paynter,  John  Capt.  (ret.)  Sco.  Fus.  Gds. 
Peacock,  Geo.  late  Master  B.N.  (1/.) 

Peacocke,  T.  G.  Capt.  late  94th  Begt. 

Pearsc,  Joseph  Bcar-Adm. 

Pearson,  C.  K.  Capt.  3rd  Buffs  (1/.) 

Pearson,  F.  B.  Capt.  late  1st  B.  Clicsh. 

Mil.  (II.) 
Pearson,  B.  L.  O.        Bt.-Major  Gren.  Gds. 
Pearson,  William        Lieut.  45th  Begt.  (1/.) 
Peddie,  Geo.  Capt.  4l8t  Begt.  (1/.) 

Peel,  A.  Ijeimox  Major  52nd  Lt.  Inf. 

Peel,  Cecil  Lennox  Capt.  Seo.  Fus.  Gds.  (1/.) 
Peel,  Jonathan,  Ili(fht  Hon.  Lieut -General 
Peel,  J.  Flovd  'Capt.  late  Sco.  Fus.  Gds. 
PeUew,  P.  W.  Commr.  B.N.  (1/.) 

Pembcrton,  C.  P.  Capt.  Sco.  Fus.  Gds. 

Pennant,  A.  II.  Douglas  Caj)t.  Gren.  Gds. 
Pennant,  Jlon.  E.  G.  D.        Col.  Commt.  R. 

Camarv.  Bifle  Corps,  MP. 
Pennefathcr,  *%>  J.  Lysaght,  KCB.  Lt.-Gen. 

Col.  22nd  Bgt.  Comdg.  Troops,  Aldershot 
Pennefathcr,  B.  D.  Major  K.  Kent  Mil. 

Pennefathcr,  B.  P.  Lieut.  R.E.  Madnis 

Pennethonie,  L.  P.  Lieut.  K.A.  (1/.) 

Pennington,  Hon.  A.  J.         Lieut,  late  Rifle 

Brig.  (1/.) 

Pennington,  Edward,  Esq.   War  Office  (1/.) 

Pennington,  B.  Capt  late  Cumb.  Mil. 

Pepper,  Geo.  N.  Capt.  31st  Re^.  ^\L^ 

PepyB,  Edm,  Lieut.  \atc  Isl  T)Tae,% 


Perceval,  H.  L.  Lieut.  B.N.  (It) 

Perceval,  Spencer  Mijor-GeB. 

Percival,  Ernest  A.  Capt  late  11th  Hum.  (11) 
Percival,  Jno.  J.  Lt  (rot.)  17th  Begt.  (\l) 
Tercjf  Hon,  Hugh  Manvers  V.C.  CoL 

(i«t.  h.p.)  Gren.  CMs.  ADC.  to  the  Qmtm 
Perigal,  Fred.  Esq.  Admiralty  (\l) 

Perrot,  Sir  E.  G.  Lambert,  Bari.    Ci4pt  kH 

£.  Kent  MiL  (11.) 
Pester,  Henry  M^or^Gen.  BA. 

PeUey,  Bob.        Ki^or  h.p.  24th  Lt  Dno. 
Prof,  of  MiL  Surveying  at  the  Bqy.lGL 
ColL  Sandhurrt  (1^) 
Petre,JohnBaniBy    Ciipt.  late  1st  Drg.  (U) 
Petrie,  Martin  Capt  14th  Begt  (U) 

Petrie,  Samuel,  CB.     late  Direo.  of  the  On- 

missariat  (12*) 
Peyton,  A.  W.  Capt  1st  Lile  Gda 

Peyton,  Francis  CoL  98tk  Beat  (U) 

Phibbs,  Oipren  Lieut  6th  Drug.  GSb,  (m 
Phibbs,  Bicfad.       Mi^Qr  4tliBoy.  Luc:  Ifil 

(\l.) 
Philips,  Geo.  C^pt  BJt 

Philips,  George  Capt  2nd  Queen's  (U) 
PhiUps,  N.  G.  Capt  late  47th  Bcgi 

Hon.  Corps  Gent-at-Aixns  (1/.) 
PhiUimore,  Wm.  Brough      Capt  late  €h«o. 

Gtla. 
Phillippa,  Henry     Lt-CoL  late  3rd  Lt  Bgft 

(11.) 
Philhps,  Courtenay        Maj.  late  15th  Hm. 
Phillips,  Paul  Winsloe  Jdaior  BJ. 

Phillips,  B.  N.  Col.  h.  p.  uMti 

Phillips,  Sir  B.  T.  M»jor.-Gen.  (U) 

PhiUips,  L.  Guy  Capt.  Gren.  Gds.  (U) 

Philpot,  Philip  Capt  11th  Begt  (U) 

Philpot,  John  T.  Esq.  Pa>^aster  Gen.  OfBee 
Phipps,  Hon.  Sir  C.  Beaiimout,  KCB.    CoL 

unatt.  (1/.) 
Phipps,  C.  E.        Lieut.  Sco.  Fus.  Gds.  (1/.) 
Pliipps,  B.  W.  Capt  B.A.  (1/.) 

Pickwick,  Chas.  H.  S.      Capt.  late  2nd  Som. 

MU.  Capt  WUts.  Biftc  Volrs. 
Pickwoad,  E.        Lt.-CoL  St.  Kit's  MiL  (U) 
Pidcock,  Tliomas  Paymaster,  JLX. 

Piers,  C.  B.  Capt  and  Pn.^-master  BA 

Pigott,  Francis  P.  Capt.  late  16th  Lancers 
Pilgrim,  J.  Bunce  Capt.  unatt. 

Pilkington,  J.  B.  Lieut.  Ulth  Vie^. 

Pilleau,  H.  G.  Lieut.  R.E.  (U) 

Pinder,  George  Col.  Ret.  f  p.  (1/.) 

Pipon,  J.  K.     CoL  h.p.  68th  Rcgt.  Aast  Adj. 

Gen.  to  the  Forces 
Pitt,  W.  L.  Ens.  55th  Begt.  (U) 

♦Pittman,  Frank        Asst.  Pavm.  II.M.  Ship 
j      Naiad  (1/.) 
•Plasket,  W.  A.  H.     Lieut.  2-tth  Regt.  (1/.) 
Platen,  Count  late  R.\.  (1/.) 

Plow<lcn,  C.  U.  C.  Escj.       Boartl  of  Control 

(H.) 
Plunnner,  IT.  Capt.  7th  Roy.  Fus.  (1/.) 

Pocklington,  E.  H.  F.       Lt.-CoL  unatt.  Ass. 

Q  uar  tcrmiister-  Gen . 
Pocklington,  F.  Capt.  5th  Fus. 

♦Pocklington,  O.  II.  Capt  18th  B.  Irish 
•toV«.  G.  V.  N.     Major  Cape  M.  Rifles  (li) 
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Pole,  £.  A.  Lient.  12th  Lancers 

Pollard,  A.  A.  Lieut.  2Ut  R.N.B.  Pus. 

Pollard,  Chas.  Gapt  R.E.  Bengal  (1^.) 

Pollard,  H.  W.  Lieut.  e73i  Regt. 

Ponsonby,  A.  E.  V.     Lt.-Col.  12tli  Regt.  (1/.) 
Ponsonbj,  San.  Ashlej  J.  O.     Capt  late  Or. 

Gtb. 
Pooley,  Henry  Oapt.  2nd  Ohesliire  Art. 

Volrs.  (1/.) 
Pope,  James  8.  Esq.  late  War  Oflloe 

Pope,  Joseph  Sheppsrd         Paymaeter  R.N. 
Popham,  BronswicK  Rear- Admiral 

Porrett,  Robert,  Esq.  Ord.  Dep.  (IZ.) 

Portal,  Robert      Lt-CoL  late  6th  R.I.  Lan- 
cers 
Porter,  Hy."  Edw.  Mi^'.-Gkn. 

Porter,  John  Lt-Col.  ret.  67th  Regt. 

Porter,  Thomas  Capt.  R.N.  (1/.) 

Porter,  J.  Whitworth    Major  Roy.  Engineers 

Prof,  of  Fortn.  R.  M.  Coll.  Sandhurst  (1^) 
•Portman,  Son.  W.  H.  B.    Col.  West  Som. 

Yeo.  Cav.  MP.  (IZ.) 
Pote,  C.St  Clair   Ens.  Cape  Mtd.  Rifles  (IZ.) 
Potts,  Qeo.  Brinewood    Capt.  Hon.  Art  Coy. 

(11.) 
Powell,  H.  F.    Ci^t  kte  Ceylon  Rifle  Regt. 
Powell,  R.  A.  CB.  Capt  R.N. 

Powell,  Thomas  Haveourt       Capt  late  8oo. 

Fus.  Gtls. 
Power,  W.  J.    Comet  6th  Inniskilling  Drags. 

(II.) 
Vowtr,  W.  T.  J.         Com.  General-in-Chief 

CB.  (U.) 
Powerscourt,  W.  W.  ViflcotrnT    Lieut,  late 

l8tLifeGd8.  (II.) 
Pownall,  Walter  Major  48th  Regt. 

Powys,  Charles  Edw.  Lieut  R.N.  (II.) 

PowjB,  Hon.  Charles  J.  Fox  Lt  86th  Regt. 
PowTs-Keck,  C.  H.  G.  Ens.  6(Hh  Rot. 

Rifles  (11.) 
Pratt,  Lord  G.  M.    Lkut  Gren.  Gds.  (11.) 
Pratt,  Robert,  CB.        Cd.  2Srd  R.  W.  Fus. 

(11.) 
Pratt,  R.  T.  Capt.  Bdth  Regt.  (1/.) 

Pratt,  Sir  Thomas  Simpson,  KCB.        Maj.- 

G^.  Col.  87th  Regt.  Com.  Troops  Mel- 

bourne 
Prcndergast,  G.  A.         Capt.  late  5th  Beng. 

Eur.  Cav.  (1/.) 
Prcntis,  W.  T.    Capt.  late  2nd  R.N.B.  Drags. 

(0 

Prcscott  A.  S.  K.  Asst.  Surg.  R.A.  (V.) 
Preston,  D'Arcv  S.  Commr.  R.N.  (1/.) 

Preston,  H.  E.'W.  Lieut  50th  Regt.  (1/.) 
Preston,  J.  N.  Capt.  late  3rd  Lt  Drags. 
Price,  Edward,  CB.  Col.  R.A.  (1/.) 

Price,  G.  E.  Lieut.  R.N.  (1/.) 

Price,  T.  C.  Lieut  R.A.  (1/.) 

Prichard,  A.     Capt  H.M.  28th  Madras  N.I . 

(U.) 
Prinple,  J.  H.  Lt.-Col.  Commt.  6  Lane. 

Mil.  late  Sco.  Fus.  Gds. 
Prior,  A.  de  M.  Lieut.  R.A.  (1?.) 

Prior,  U.  M.  Esq.  late  Ordn.  Dep.  (1/.) 

Prowse,  J.  F.  Lieut  R.N.  (1/.) 

Puckle,  J.  Capt  H.M.  3rd  Mad.  Lt  Inf. 
PuUen,  W.  J.  S.  Capt  R.N.  (l^) 


Pnlleyne,  Edm. 
Purssord,  J.  Esq. 

QUIN,  Michael 
Quin,  Richard  R. 
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Lieut  18th  Hubs.  (l/L) 
Ensign  late  103rd  Regt 

Vioe-Adm.  (11.) 
Capt  R.N. 


RADCLIFFB,  William  Capt  R.N^. 

Raikes,  P.  B.  Lieut.  R.A. 

Raines,  JuUus  A.  R.  CB.  Col.  95th  Regt 
Rames,  J.  R.  Lieut-CoL  late  48th  Regt 
<^Rainier,  Daniel  CoL  d8th  R^i- 

Rains,  S.  W.  Dep.  Pmreyor  to  the  Forees 
Raitt,  Charles  Rt  Col.  late  wuM, 

Raitt,  B.  A.  Esq.  Ord.  Dept  (li.) 

Ralston,  W.  C.  Lieut  21st  R.N.B.  Vm, 

Ram,  Stephen  J.  Capt.  Sco.  Fus.  Gds.  (11.) 
Ramsay,  B.  D.  W.    Major  unatt  Dep.  Asst. 

Quar.-Masr.  Gen.  (1^.) 
Ramsay,  Frencis  Capt.  (ret)  R.A* 

Ramsey,  T.  W.  late  Commissary-Gktn. 

Randall,  Alfred  Ensi  Ceylon  Rifles 

Randolph,  C.  G.  Yioe-Adm.  (IL) 

Randolph,  Charief  Wilson  Lieut -C<d» 

Gren.  Gds.  (U) 
•Randolpli,  G.  G.  Oipt  B.K.  (1^  10».) 

Raper,  uharlea  Lieut,  late  Bucks  Yeo. 

I  •Ratclifie,  C.  Capt  1st  Warwick  BaSm 

Vobrs.  (U) 
Rawdon,  John  Dawion  Lieut-Gen. 

Rawlison,  George  Mm.  late  1st  W.I.R.  (11.) 
Read,  Conttantine      Lt-CoL  h.p.  Roy.  Slaff 

Corps  (U) 
Read,  C.  C.  Asst  Surg.  €h*en.  Gd& 

Read,  C.  H.  Capt  Sdm.  Roy.  Rifles  (IL) 
Read,  John  M.  Ens.  18th  L.  Inf.  (11.) 

Ready,  Charles  Lt-CoL  (ret)  55th  Regt  (U) 


Reddle,  Jas.  Esq. 

(U) 
Redmond,  J.  P. 
Reed,  Thomas,  CB, 

Regt.  (11.) 
Reeye,  Ellis,  PF. 
Reere,  Fred. 
Reeve,  John 
Reere,  Wm.  H. 


Admiralty  Som.  House 

Lt-Col.  61st  Regt 
Lieut-Gen.  Col.  4iUi 

Capt.  Cold.  Gds. 

Capt.  7drd  Regt.  (12.) 

Lt.-CoL  Ute  Gr.  Gdt. 

Lt-CoL  Colds.  Gda. 


Reid,  A.  G.      Capt.  (ret.)  Beng.  Army  (1/.) 
Reid,  D.  Capt  and  Adj.  4th  Dep.  Batt 

Reid,  George  Capt.  Beng.  Car.  (IL 

Reilly,  W.  B.  M.  CB.  Major  Roy.  Art.  (It 
Rennie,  J.  CB.     Capt  H.M.  Ind.  Navy  (1/. 


Renny,  Henry 
Rennv,  Henrv  Laws 
Reynolds,  John  W. 

Jamaica  (1/.) 
Ricardo,  A.  L. 
Rice,  C. 
Rich,  Charles 
Richards,  P. 
Richardson,  James 


Col.  81st  Regt.  (U) 
Lieut,  (ret.)  R.E. 
Col.  Dep.  Adj.-CJen. 

Capt  Gren.  Gtls. 

Major  72nd  Highs. 

Rear- Admiral 

Lieut.  94th  Regt 

Col.  unatt.  (ll) 


Richardson,  J.    Lieut.  4th  Glamorgan  Rifle 

Volrs.  (1/.) 
Richardson,  John  Geo.  Major  (ret.)  R.M.L.I. 
Ricketts,  St.  Vincent  W.  CoL  unatt 

Riddell,  Reginald  Charles  Lieut  Hants.  Mil. 
Ridge,  Robert  Stuart  Mwor  (ret.)  36th  Regt. 
Ridgway,  Alex.  Uapt.  1st  Devon  i£l. 

Rid^a.-;^ ,  k.  "S .  'fiiwv  Kroxs  Ks^sc^  V^X^ 
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Eidley,  Chas.  Wm.  C.B.    Maior-Gto.  Com- 
manding Division,  Dublin  (1^) 
Bidley,  Wm.  John  Maj.-Gkn.  Commanding 

Division  Malta  (11.) 
Eipley,  Thos.  Gt.  P.  Esq.        Ord.  Dep.  (1/.) 
BobarU,  H.  C.  Esq.  Dep.  Lieut. 

Boberts,  C.  P.  Capt.  Boy.  Horse  Art.  {11.) 
Bobertson,  Fred.  Lieut.  10th  Begt.  (IZ.) 
Bobertson,  Jas.  Elphinstone  (Soil.  2l8t 

B.N.B.  Fus. 
Bobertson,  Boderick  Capt.  lato  70th 

Beng.  N.I. 
Bobertson,  W.        Capt.  1st.  B.E.  Mid.  Mil. 
Bobeson,  Oeorge  Lt.-CoL  late  Mil.  Train  (II.) 
Bobinson,  Sir  Q.  A.  Bart.     Maj.  late  22nd 

Begt.  (1/.) 
Bobinson,  Or.  C.  Capt.  11th  Hussars 

Bobinson,  Hemr  Lieut.  B.E.  {11.) 

Bobinson,  Sir  Hercules  Gk>v.  of  Hong  Kong 

(.11.) 

Bobinson,  H.  W.  Asst.  Surg.  Beng.  Army 
Bobinson,  J.  G.  Lt.-Col.  late  Sco.  Fus.  Gds. 
Bobinson,  Oliver  Col.  (ret.)  F.P.  {11.) 

Bobmson,  W.  T.  Major  H.A.C.  (1/.) 

Bochfort,  J.  D.  Capt.  Boy.  Lane.  Bifles  {11.) 
Bodd,  John  B.  Capt.  B.N.  (11.) 

Bodger,  Wm.  Capt.  B.N.  {11.) 

Bofe,  Samuel  Paym.  h.p.  14th  Lt.  Drags. 
Bokeby,  H.  Lobd,  K.C3.  Lieut.-G^n. 

CoL  77th  Begt.  (li.) 
BoUeston,  Jas.  Oommr.  B.N. 

Bollo,  Son.  B.  CoL  Mil.  Sec.  Canada  (IZ.) 
Bomer,  Bt.  Frank  Maj.-Gen.  (ret.)  B.A. 
Booke,  C.  A.      Lieut,  late  Hon.  Art.  Comp. 

(11.) 

Bookc,  Willoughby  S.  Capt.  Sco.  Fus.  Gds. 
Beeper,  Bonfoy  Lieut,  late  S-lth  Begt. 

Besc,  G.  E.  Maj.  Bifle  Brigade 

Boss,  Albert  E.        Maj.  5th  Fus.  Dep.  Asst. 

Quar.-Mas.  Gen.  Aldershot  (1/.) 
Boss,  Sir  Hew  Dalrymple,  G.C.B.  Gen.  Col. 

Commt.  B.A.   (1/.) 
Boss,  John,  C.B.      Lt.-Col.  Bifle  Brig.  (IZ.) 
Boss,  W.  H.  Lieut.  23rd  Bombay  N.l. 

Bossc,  W.  Eajil  of         Col.  King's  Co.  Mil. 

(IZ.) 
Bougli,  W.  Henry    Capt.  Hon.  Art.  Comp. 

(1/.) 

Boupell,C.M.  Capt.  Inns  of  Court  Volrs.  (IZ.) 
Bous,  George  G^rey  Lt.-Col.  late  Gren.  Gds. 
♦Rouse,  Bella  Capt.  3rd  Suffolk  Biflo  Volrs. 

(IZ.) 
Bowcroft,  F.  C.B.      Major-Gcn.  H.M.  Beng. 

Army  (IZ.) 
Bowcroft.  H.  C.  Lieut.  B.E.  Bengal 

Bowles,  James  Capt,  lute  Rifle  Brig. 

Bowlev,  J.  A.  Capt.  13th  Lt.  Inf.  (1/.) 

Bowsell,  E.  P.  Ens.  Len.  Rifle  Volrs.  (I/.) 
Budd,  Henry  Maj.  (ret.)  Bomb.  Army  (IZ.) 
Buddiman,  Thos.      Capt.  (ret.)  Mad.  Army 

(1/) 

Bud(hick,  J.  B.  Esq.  late  Professor  of  Mathe- 
matics Mil.  8em.  Addiscombe 

Burnley,  Randal  Major-Gencral  unatt. 

Insp.  Gen.  of  Inf. 

Ruse,  Richard  Capt.  late  9th  Regt. 

Bushout,  C.  F.  B.  Lieut.  Boy.  H.  Gds. 


Bussell,  Sir  CharleS)  Bart.  IF.C  Lieut.-CoL 

Gren.  Gds. 
Bussell,  LoBD  Chas.  Jas.  Fox     Lt.-Col.  late 

60th  Boyal  Bifles. 
Bussell,  D.  C.B.  Major-Gen.  (U) 

Bussell,  LosD  Edward,  C3.  Vice-Adm. 
Bussell,  F.  H.  Lieut,  late  Sco.  Fus.  Guards 
Bussell,  Henshaw     Lt.-Col.  late  60th  Biflet 

Staff  Officer  of  Pensioners,  Plym.  (IL) 
Bussell,  J.  C.  Comet  10th  Huss.  (IZ.) 

Bussell,  Lindsay  Capt.  B.E.  Bengal  (I/.) 
Butheiford,  J.  H.  Major  (ret.)  BX 

G^T.  of  Mil.  Prison,  Dublin. 
Bycroft,  C.  A.  W.    Comet  Hants.  Yeo.  C^t. 

(IZ.) 
Bycroft,  Nelson    Capt  late  Ist  Stafford  KiL 
Byder,  Alfred  P.  Capt.  B,N.  (IZ.) 

SABINE,  Edw.  D.C.L.  F.B.S.       Mm.-G«d. 

B.A.  (IZ.) 
St.  Aubyn,  Lionel       Lieut.  Mil.  Train  (U) 
St.  Clair,  Eon.  C.  W.  Maj.  57tli  Beet. 

(IZ.) 
St.  Clair,  S.  G,  B.    Capt.  (ret.)  2l8t  B.  N. B. 

Fus.  (IZ.) 
St.  George,  James  Mfjor  Dep.  Sup.  of  Stom 
St.  George,  J.  CB.  CoL  Boy.  Ait. 

Prcs.  Ord.  Sel.  Committee  (1^) 
St.  Paul,  D.  B.  Lieut,  late  45th  Begt. 

Sahnond,  Wm.  Lieut.  RE.  (U) 

Salt,  Thos.  Capt.  2nd  Stafford  MiH 

Saltoun,  Alex.  LoBD      Lt.-Col.  late  Commt 

Aberdeen  Mil.  (IZ.) 
•Salusbury,  Fred.      Lieut.-Col.  lOltt  Bojii 

Beng.  Pus.  (IZ.) 
Salwcy,  Alfred  Dep.  Com.  General 

Sanders,  Gilbert  H.  Capt.  Barrack  Ma*. 

Parkhurst  (IZ.) 
Sanders,  G.  O.  Capt.  late  Leicester  'SlJi 

Sandham,  Henry      Major-Gen.  B.E.  Lieut.- 

Gov.  Comt.  Boy.  Mil.  Acad.  (IZ.) 
Sandys,  Edwin  W.  Lieut.  B.A.  (1/.) 

Sartorius,  Sir  George  Besc,  Kt.  Admiral  (1/.) 
Saumarez,  Son.  James  St.  V.         Lieut.  Gr. 

Gds.  (IZ.) 
Saunders,  H.  F.  Lt.-Col.  Hon.  Corps 

Gent.-at-Arms  (IZ.) 
Saurin,  E.  Admiral  (1/.) 

Savage,  F.  S.  Major  86th  R^.  (IZ.) 

Savage,  Henrv  John  Lieut.-Gen.  CoL 

Comdt.  B.E. 
♦Sawyer,  C.  Col.  6th  Drag.  Gds.  (IZ.) 

Sawyer,  G.  W.  Ens.  8th  or  King'* 

Saxe  Weimar,  J£.  S.  Highnexs  Priuce  Wm. 

Augustus  Edward  of,  C.B.  Col.  Gren.  Gds. 

A  DC.  to  tli€  C^ieen  (IZ.) 
Saver,  Fred.         Capt.  h.p.  23rd  R.  W.  Fiw. 
Scarlett,  Hon.  Sir  J.  Y.  KOB.        !Major-Gcu. 

Col.  6th  Dr.  Gds.  Adj.-QtJn.  to  the  Forces 
Schaw,  H.  Capt.  Rev.  Euc-  (IZ.) 

*Sclireibcr,  F.  W.  Lt.-Col.  Suff.  R.  Volrs.  (IZ.) 
Scott,  A.  de  C.  Capt.  Roy.  Enp.  (IZ.) 

Scott,  Hon.  Chas.  Grontliara      Col.  late  Sco. 

Fus.  Gdd.  Lt.-Col.  Wor.  Rifle  Volunteers 
Scott,  C.  H.  S.  Capt.  Bengr.  Staff  Corp* 

Scott,  Edward    Major  late  8th  Huss.  Lt.-CoL 

Kent  BiUe  Volunteers 
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Scott,  E.  W.  S.  M%jop-G«n.  Koj.  Art.  (1/.) 
Soott,  Hen.  Alex.    Lieut-Gen.  CoL  Conimdt. 

B.A. 
Scott,  Hen.  Tonne  D.  Capt.  B.E. 

Scott,  i^tV  James,  KCB.  Yioe-Adm.  (II.) 
Scott,  H.  B.  Major  9th  Begt 

Scott,  J.  D.  CoL  late  Madraa  Art.  (1^) 

Scott,  B.  A.  E.  Commr.  B.N.  (1/.) 

Scott,  Sir  Sibbald  Dayid,  Bart,      Capt.  late 

Boy.  Sussex  Militia  Artilleiy  (11.) 
Scott,  T.  A.       Lieut.  H.M.  28th  Beng.  N.I. 
Scott,  Wm.  Hen.      Qen.  CoL  86th  Bt.  (IZ.) 
Scovell,  E.  W.  Col.  hie  96th  Biegt. 

ScoTell,  O.  T.  Capt.  79th  Highlanders  (1/.) 
Scovell,  Thornton  Lieut.  63rd  Bept. 

Scriren,  John     Lt-CoL  Commt.  B.  S.  Mid. 

MU. 
Scrymffour,  Wm.  Capt.  B.N.  (11.) 

SeaEeld,  J.  C.  Eabl  of  kte  B.N. 

^^Seaman,W.C.MD.  Surg.  Maj.  72nd  Highrs. 
Sefton,  W.  P.  Eabl  of  Capt.  late 

Grenadier  Gds.  (21.) 
Selwyn,  J.  H.  Capt.  B.N.  (11.) 

Seton,  W.  C.  Lieut.  82nd  Begt.  (IL) 

Settle,  H.  T.    Capt.  and  A^.  B.  Sussex  MiL 

Art.  (11.) 
Sewell,  T.  P.         Capt  Lond.  Bifle  Brigade 

Volrs.  (1/.) 
Seymour,  Francis,  CB.     Maj.-Gen.  late  Sco. 

Fus.  Gds. 
Seymour,  F.  Beauchamp  P.  CB.    Capt.  "R^, 
Seymour,  F.  H.  A.  Capt.  Bifle  Brigade 

Seymour,  F.  Hugh  G.  Major-Gen. 

Seymour,  G.  A.  Capt*  B.N.  (1/." 

Seymour,  Leopold  B.  Lieut.  Gron.  Gds.  (11. 
•Seymour,  W.  F.  Capt  Colds.  Gds.  (1/. 
Shadforth,  Henry  General  (1^.) 

•Shanks,  J.  G.  Ist  Lieut.  Boy.  Mar.  Lt.  Inf. 

(IZ.) 
Sharp,  J.H.  Lt.  17th Surrey  Bifle  Tolrs.  (1/). 
Sharpe,  Benjamin  Commr.  B.N.  (11.) 

Sharpe,  M.  S.  Capt.  Mil.  Train  (1/.) 

Shawe,  C.  Aug.  Gen.  Col.  74th  Highs. 

Shawe,  J.  W.  Lieut  ret.  97th  Begt.  (1/.) 
Sheffield,  Bobt  Maj.  late  B.  H.  Ods. 

Sheil,  Sir  Justin,  KCB.  £LS.      Major-Gen. 

H.M.  Ben.  Army  (1/.) 
Shelley,  Charles  Capt.  Sco.  Fus.  Gds. 

ShelU,  F.  C.  Capt.  late  11th  HuRsars  (1/.) 
Shepheard,  Wm.  Bear-Adm.  (1/.) 

Shcrbrookc,  Wm.  Lieut.  B.N.  (1/.) 

Sherson,  Alex.  Nowell  Capt.  unatt.  (1/.) 

Shipley,  W.  D.       Capt.  58th  Begt.  Mil.  Sec. 

Cape  of  Ck>od  Hope  (1/.) 
Shirley,  H.  CB.  Major-Gen.  (1/.) 

Shirreff,  B.  D.  F.  Capt.  8th  or  Kmg's 

Shore,  JloH.  H.  J.     Capt.  ret.  Sco.  Fus.  Gds. 

(1/.) 
Showers,  Chas.  Lionel    Maj.  late  lUh  Bcng. 

N.I. 
Shrewsbury  and  Talbot,  Easl  of;  CB.  Yice- 

Adm. 
Shuckburgh,   Sir  Frauds  B.  Bart.  F.B.S. 

Dep.  Lieut,  of  Warwick 
Sliuckburgh,  G.  T.  Franc.    M^.  Ute  Sco.  F. 

Gds. 
Sibonic,  H.  T.  Capt.  B.E.  (1/.) 


Sibthorp,  C.  C.  W.  Capt.  late  1st  Drags. 
Sidebottom,  Yomar  L.  Major  unatt.  (1^) 
Sidley,  H.  Edm.  de  Burgh,  CoL  (ret.) 

60th  Begt.  (10 
Silk,  Geo.  C.     Lieut  S.  Middl.  Bifle  Yoln. 

(U.) 
Sim,  E.  C.  Capt.  B.E.  (11.) 

Simpson,  G.  W.  Y.  CoL  B.A.  Madras  (1/.) 
Simpson,  B.  Hamilton      Cap.  &  Paym.  66th 

Begt. 
Sinclair,  W.  Thomson,  Esq.    h.p.  Dep.  Com. 

G^n. 

Cant.  B.N.  (IM 
Maj.-Gen.  (ret.  full  pay) 


Singer,  Morgan 
Singleton,  John 

11th  Begt. 
Sitwell,  H.  C. 

L.  Cav. 
Sitwell,  H.  S. 
Skill,  H.  H. 
Skmner,  T.  H. 
Skinner,  Thos. 


lieut  late  H.M.  6th  Beng. 


Lieut.  B.E. 
Lieut  11th  Begt.  (1/.) 
Lieut,  (ret.)  8th  or  King's 
Migor  late  Ceylon  Bifles 
Skipton,  S.  S.  MD.    Assist  Surg.  78th  High. 

(U) 
•Skipwith,  George    Major  Uth  DepOt  Batt. 

Belfast  (IL) 
Skyring,  Chas.  Frandfl 
Slacke,  W.  B. 
Shide,  Sir  Alex.  F.  A.,  Bwrt, 

Begt  (IL) 

Slade,  Charies  G.  Capt.  Biflo  Brig.  (1/.) 

Slade,  WiUiam  H.  Maior-Gen.  B.B. 

Sladen,  Joseph  Lieut  Boy.  Art.  (IZ.) 

Sleigh,  Sir  J.  W.  KCB.  Gen.  CoL  9th 

Lancers  (1/.) 


Col.  B.S. 
Lieut.  BJS. 
Capt.  100th 


Lieut  Boy.  Art.  (11.) 

Capt.  B.  Wilto.  Mil. 

Vice- Admiral  (1/.) 

late  Director-Gbneral 


Slessor,  E.  A. 
Sloper,  N.  W. 
Smart,  Bobt.  KH. 
Smith,  A.  MD. 

Army  Med.  Dep. 
Smith,  Astley  C.  Major  26th  K.  O.  Borderers 

(11.) 
Smith,  C.  B.  L.  Capt  Mad.  Staff  Corps 

(11.) 
Smith,  F.  Harrison  Commr.  B.N.  (1/.) 

Smith,  Felix  Y.  Capt.  late  2nd  Dr.  Gds. 
Smith,  Gerrard  Capt  Sco.  Fus.  Gds. 

Smith,  H.  C.  Lieut  k£.  Madras  (11.) 

Smith,  H.  Fowl.  M.D.  Staff-Surgeon  (l/.j 
Smith,  Hy.  Porter  Lieut,  h.p.  Bifle  Brig.  (11.] 
Smith,  James  Webber,  CB.  Col.  unatt. 

ADC.  to  the  Queen 
Smith,  Jenroiso  Capt.  Boy.  Edmonton  Bifles 
Smith,  Jno.  H.  Lieut  Boy.  Engrs.  (1/.) 

Smith,  J.  H.  Capt.  B.E.  (1/.) 

Smith,  John  Louis  Maj. -Gen.  (ret.)  B.A. 
Smith,  Sir  J.  M.  Frederic,  KH.  Gen. 

Col.  Commandant  B.E. 
Smith,  Joshua  Simmonds      Maj. -Gen.  (1/.) 
•Smith,  J.  W.  Ens.  Ist  Bovals  (1/.) 

•Smith,  Percy  .G.  L.  Capt.  B.E.  (lA) 

Smith,  P.  H.  Ens.  11th  Begt.  (1/.) 

Smith,  Bob.  M.  Lieut  B.E.  (IZ.) 

•Smith,  Seymour  Spencer  Lieut.  B.N.  (1/.) 
Smith,  Thomas,  Esq.  Army  Agent 

Smith,  Thos.  Charlton  Maj.-Geii.  (1/.) 

Smith,  Wm.  Lea  Lieut.  13th  Light  Inf.  (1/.) 
Smith,  W.  Lieut  h.p.  B.  Art.  Drirers 
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Sxnkh,  W.  Sydney  Vioe-Adm. 

Smyth,  Henrjr,  CB.       CoL  (ret.)  76th  Eegt. 

(1/.) 
Smyth,  Hem'y  Augustus        M&j.  K.A.  (11.) 
Smyth,  J.  G.    CoL  2nd  West  York  Lt.  Inf. 

M.P. 
Smyth,  J.  H.  CB.       CoL  B.A.  Bengal  (U) 
Smyth,  J.  M.     Capt.  (ret)  10th  Begt  (12.) 
Smyth,  James  S.  Lieut  63^  Begt 

Smythe,  Wm.  Jas.  CoL  B.A. 

Soady,  F.  J.  ^,  Boy.  Art.  {11.) 

Sole,  H.  W.     Major  6th  West  York  Militia 

(1/.) 
Somerset,  £dw.  Arth.  OoL  h.p.  unmtt. 

Asst.  Qua.  Mas.-G-en.  Portsmouih 
Sondes,  G.  W.  Lobd    Capt.  late  B.  H.  Ods. 
Sothehy,  Edward  S.  C3.  Capt  B.N. 

ADC  to  the  Queen. 
Sotheby,  F.  £.  Capt.  Bifle  Brig,  (li.) 

Sotheby,  F.  S.  CB.       Lt.-CoL  (ret.)  Bengal 

Art  ill.) 
Sparks,  B.  H.  C^t.  7th  Boy.  Fus.  (12.) 

Spearman,  H.  B.  Lieut.  9lBt  Highrs. 

^>edding,  Carlisle    Lt-CoL  h.p.  32nd  Begt. 

(10 
Speirs,  Arch  Alex.         Capt.  Sco.  Fus.  Gds. 
Spence,  Jno.  Ens.  67th  Begt.  {11.) 

Spencer,  Son.  J.  W.  S.  Capt  B.N. 

Spencer,  Hon.  B.  C.  H.  CoL  (ret)  B.A. 

«Spenloye,  J.  F.  S.  Capt  Fife  Art  (U) 
Ebicer,  Henry  Cs^it.  late  4th  Boysl 

Middl.  Mil  (12.) 
Spicer,  B.  W.  Capt.  late  16th  Lanoem 

Spink,  John,  KH.  Lieut-Gkn.  CoL  2nd 

Queen's  Boyals  (LI.) 
Spragge,  F.  P.  Lieut.  B.E.  Bengal  {IL) 

Stace,  W.S.  Capt  B.E. 

Stacey,  J.  W.  Esq.     Clerk  Contract  Branch 

Stack,  Nath.  M.  Maj.-Gen. 

Stanhope,  Sir  Edwin  F.  S.  Bari.  Capt. 

B.N.  (1/.) 
Stanhope,  H.  Admiral 

Stanhope,  Philip  Spencer     Lieut.-Gen.  Col. 

13th  Light  Inf.  (1/.) 
•Stanhope,  Walter  T.  S.        Capt.  Ist  West 

York  Yeo.  Cav.  {IL) 
Stanley,  C.  E.  H.  Capt.  Gren.  Gds.  (1/.) 

Stanley,  Fras.  S.  Comet  B.  H.  Gds.  (1/.) 
•Stanley,  Hon.  Fred.  A.  Capt.  Gh-.  Gds.  (1/.) 
Stanley,  Eon.  J.  C.  Lt.-Col.  Gr.  Gds.  (1/.) 
Stanton,  Wm.  Commr.  B.N.  {11.) 

Stapleton,  F.  G.  Capt.  38rd  Begt. 

Stapylton,  G.  G.  C.         Lt.-CoL  32nd  Light 

Inf.  (1/.) 
Staunton,  Geo.  Maj.-Gen. 

Stavcley,  Edmund  Lieut.  B.A.  (1/.) 

♦Stawell,  W.  St.  L.  Aloock      Lt.-CoL  North 

Cork  Bifles  (12.) 
•Steele,  Aug.  F.         Lt.-CoL  7th  Huss.  (1/.) 
Steele,  T.  Montague,  CB.     CoL  (ret.)  Colds. 

Gds.  ADC.  to  the  Queen 
Stelielin,  Ben.  Spicer  Major.-Gen.  B.E.  (1/.) 
Stephens,  F.  S.  M.  Capt.  2nd  Boyal 

MiddL  Bifle  MiUtia 
Stephenson,  B.  C.  Lieut  2ndB.  Middl.  Mil. 
JSteplienson, F.  C.  A.  CB.  Col.  S. ¥. C3cda.  ^11.^ 


Stephenson,  S.  Y.  Capt.  8co.  Fus.  Gdi. 

Stepney,  A.  St  G.  H.  CB.    CoL  Colds.  Gdi. 

{11.) 
Sidney,  S.  Cowell,  KO.  Ideut.-C<^lile 

Colds.  Gds.  (11.) 
Stenart,  Bamsay  Lieut.  94t]i  Bstt 

Stevens,  J.  Harrey  M^.-Gen.  B  Jd.L.!.  (ll) 
SteTena,  Wm.  Capt.  67tli  Begt  (U) 

Sterenson,  Hen.  Liant  6th  Inna.  Dnga 
Steyenson,  J.  Ldeut.  12th  Boy.  Lann 

Steyenson,  Thos.  Faym.  late  7th  I)r.  Gdi. 
Sterenson,  W.  0.  Lieut  late  Soou  Fus-Gdi 
Stewart,  Cohrin       Capt.  Scottish  BordsisB     | 

MiL  {11.) 
Stewart,  D.  &  Capt  late  llth  Hbsmi 

Stewart,  B.  C.       Capt.  late  Stii  Mad.  L^ 

Cay.  (1/.) 
Stewart,  B.  C.  Miy.  2nd  Queen's  (U) 

Stewart^  B.  F.  S.  Lieut  late  Soo.  Fas.  Qda 
Stewart^  Sir  Houston,  KCB.  Adm.  (li) 
Stewart,  W.  Houston,  CB.  Capt  S.N«  <U) 
Stirling,  Francis  TamjdL  ILM.  (JLl) 

Stirling,  J.  S.  Capt.  Boy.  Ait.  (U) 

Stirling,  W.  Miyor  Boy.  Art  (U) 

Stokes,  Alfred  Lieut.  88th  Bfl«;t  (U) 

Stoney,  F.  S.  Lieut  Boy.  Aii 

Stopford,  James  J.  Bear-Adm.  (U) 

Stopford,  Bichard  H.  Baar-Adniini 

Storer,  Arthur  T.  OapL  B.S.  (U) 

Storks,  Sir  Henry  K.  ECB.  Mij.-GeB. 

Stourton,  Marmaduke  Lieut  8th  or  JCif 'i 
Stoyin,  Sir  Frederick,  GCB.  KCMG.      Oa. 

CoL  88rd  Best.  (1/.) 
Stracey,  Edw.  J.  Lt-CoL  lata  Soo.  Fn. 

Gds.  {11.) 
Stracey,  Henry  H.  D.     Capt.  Soo.  Fus.  Qds. 
Strachan,  J.  Lieut.  (r«t)  d4th  Be^ 

Strahan,  William  Lieut.  RA. 

Strange,  A.  FBAS.     Lt.-CoL  late  H.M  7tli 

Mad.  Cay.  (1/.) 
Strange,  H.  F.  CB.  CoL  Boy.  Art.  (11.) 

Strangways,  W.  A.  F.  Capt.  BJBL  Ait 

Stratford,  Eohert  Ens.  Slst  K.O.L  IbC 
Streathfield,  Chos.  Ogle  Maj.-Gen.  B.E.  (U) 
Strickland,  Edw.  Dep.  Com.  Gen.  (U.) 

Strong,  Clem.  W.  Lt-Col.  Colda.  Gd*.  (IL) 
Stuart,  Charles     Maj.-Gen.  huik.  CeyL  Bifle» 

(1/.) 

Stuart,  H.  B.  Lieut.  Boy.  Beng.  Army  (U) 
Stuart,  J.  F.  D.  Crichton  Lt-CoL  (ret.)  Or. 

Gds.  MP.  (1/.) 
Stuart,  Wm.  Jas.         Major  Boy.  Eng.  (12.) 
♦Stuart,  Wm.  Tyler      Capt.  17th  Bart,  (li) 
Studd,  Edward  M^or-Ueneral 

Sturdy,  James  Barlow  Stewardson  Capt.  6tk 

Lancashire  Artillery  Volunteers 
Sturgeon,  Chas.  Ens.  late  24th  Begt. 

Sturt,  C.  N.  Lt-Col.  Gr.  Gds.  MP.  (IL) 
•Styan,  Arthur    Capt.  Queen's  Westminster 

Rifle  Volunteers  (I/.) 
Sulivan,  G.  A.  F.       CoL  (rot)  6th  Lt.  Dis. 
Sullivan.  Wm.  CB.  Miy.-Gen. 

Sutherland,  Edward       Maj.  unatt  Barrack 

Mas.  Woolwich 
Sutton,  John  Major  late  47th  Begt. 

Swan,  J.  Pcrciyal        Capt.  3rd  Boy.  MiddL 
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Swinn,  Jno.  S. 
Bwenej,  Mark  H. 

Hotp. 
Sireny,  John  C. 
Swinbonie,  C.  H« 
Swindlej,  J.  E. 
StrizMy,  G-.  Clayton 
Bwinej,  Geo. 
•Swinfen,  F.  H. 
Byktm,  F.  H. 
I^kes,  W.  H.  FB8. 

MP.  (1/.) 
SjaoncU,  T.  E. 
SymoDB,  C.  E.  H. 


Capt.  22nd  Regt.  (11.) 
Capt.  R.N.  Greenwich 

Capt.  (ret.)  Olat  HighrB. 

Vice- Admiral  (11.) 

Mmot  unatt.  {11.) 

Lieut.  6th  Drag.  CKIb. 

Gen.  B.A.  Beng.  (l^.) 

Mi^  6th  Dr.  Gds. 

Capt.  late  lltli  Hubs. 

CoL  (ret.)  Bom.  Army 

Commr.  R.N.  (LI.) 
Lieut.  Boj.  Art. 


TABUTEAU,  A.  O.        Capt  98rd  Highrs. 
Talbot,  C.  B.  M.  Esq.  Dep.  lieut. 

•Talbot,  Htm.  W.  L.    Miy.  h.p.  2l8t  B.N.B. 

Fu«.  (1/.) 
Talbot,  Harrey  W.       Miy.  Ut  Middl.  Bng. 

Vohrs.  (11.) 
^Datmar^T.  Capt.  4th  King's  Own 

Tamier,  Edward  Capt.  8th  or  Kin^t 

Xnribet,  P.  G.  Lient.  R.B.  (If.) 

Tate,  Jas.  Boddam  Paym.  R.N.  (in 

Tatfaam,  Edward  Capt  B.N. 

Tattnall,  B.  C.  Commr.  RJX.ai) 

Taylor,  Arthur  Joseph  CoL  K.A. 

Taylor,  Brook         Miy.-€^.  Comg.  1st  Int 

Biigd.  Aldershot 
Ta^,  The  Sev.  H.  A.  MA.     late  Chaplain 

to  the  Forces  ^ 

Taylor,  Sir  H.  G.  A.  KCB.  Oen.  H.M. 

Mad.  Anny  (II.) 
Taylor,  J.  WK.     Lt.-CoL  H.M.  2nd  Bomb. 

lit.  Car. 
Taylor,  B.  C.  H.  CB.     Col.  Aart.  A4j.  Gen. 

I>OTer. 
Trndor,  Thos.  MM.  Lieut-Gen.  H.M. 

Bengal  Army  0.1.) 
Teasdale,  Washington     Lieut  1st  W.  York 

Art.  Vohrs. 
Teesdale,  Henry  George  C<^  B.H.  A. 

Teeran,  Alfred  lieut  56th  Best.  (II.) 

Teeran,  Geo.  J.  Capt  94th  Begt. 

Teeran,  Heniy         Enoifli  76th  Begt.  (ll) 
Tempest,  A.  C.  Capt.  11th  Hussars 

Tempest,  Thos.  B.  P.  CoL  (ret.)  23rd  Boyal 

Welsh  Fusiliers 
Tsmpletown,  YnoT.      Maj.-Gen.  Asst.  Col. 

Commt.  60th  Boyal  Bifles  (1/.) 
*Teush-Hecker,  C.  H.       Col.  Ami.  Commt. 

Car.  Dep^t  Maidstone  (II.) 
Thelluson,  A.  G.  B.    Mdor  late  Colds.  Gds. 
•Thesiger,  JJoii*  C.  W.  luUor  6th  Inns.  Drs. 

(II.) 
•Tliesiger,  Ron.  Fred.  A.       CoL  96th  Begt. 

(II.) 
Thomas,  C.  D.  Lieut.  Colds.  Gds.  (II.) 

Thomas,  H.  J.  Lt-CoL  (ret.)  Boy.  Art.  (II.) 
Thomas,  Jooelyn  H.  W.  Capt.  (ret.)  Sco.  Fus. 

Gds.  (II.) 
Thomas,  J.  W.  CB.       Col.  67th  Begt.  (II.) 
Thomas,  Montacu  Commr.  B.N.  (II.) 

Thompson,  T.  H.       Capt.  78th  Highs.  (II.) 
Thompson,  Daniel  Capt.  67th  Beet. 

•Thompson,  P.  8.  Lirat-Col.  14th  Huss.  (ll) 


Thompson,  B.  T.  Lieut  66th  Begt. 

Thomson,  Harry  Gen.  H.M.  Beng.  Army 
Thomson,  B.  Kennedy    -  Lieut.  B.N. 

Thomdike,  Daniel  Msjor-Genwal  B.A. 

Thornton,  Wm.  Col.  (ret.)  Gren.  GtdB. 

•Thorold,  George  E.  Col.  (ret.  £p.)  Lt.-CoL 

Kent  Bifle  Yobrs.  (II.) 
Thring,  J.  B.  Mijor  BA..  (II.) 

Thrupp,  M.  F.  Lieut  4th  King's  Own 

Thursby,  Jas.  L.  Mij.  h.p.  22nd  Begt.  (II.) 
Tharsby,  Bicfa.  H.  Capt.  Colds.  Gds. 

Thynne,  Alfred  W.  Capt.  Or.  (Hs.  (II.) 
Tidy,  T.  H.  CoL  unatt.  Asst.  A^.  Gen. 

lankier,  W.  A.  Ci^.  late  Hon.  C<Mrps  Gen^ 

at- Arms 
Tipping,  Alfred    Lieut.-Col.  late  Gren.  Gds. 
weman,  Hy.  Stephen        Major  (vet.)  "SLA. 
Tollemaohe,  Wm«  Aug.   Oapt  late  2Qd  Life 

Ghiards 
ToUnor,  W.  M.  Lieut  B  JL  (11.) 

Tolson,  Wm.  Lkfot  86th  Soy.  Sussex  Begt 

(IL) 
Tomkinsoo,  E.    Lt-CoL  late  8th  Hum.  Car. 

Dep.  Canterbury 
Tomline,  G.  CoL  N.  Line.  MiL 

Tomhne,  Wm.     Ci^  late  10th  Haas.  (IL) 
TompMm,  W.  D.         Capt.  17th  Begt.  (II.) 
Torrans,  B.  H.  Comet  late  2nd  Dr.  Ghk. 
Torriano,  C.  B.  Capt  Boy.  Ait. 

Tottenham,  Charies  James  Capt.  late 

Life  Gds.  Lt-OoL  Denbigh  Yeo.  Oav.  (U.) 
Tottenham,  C.  G.  Lt-Col.  Soo.  Fus.  GkU. 
Touhnin,  Augs.  Esq.  late  H.E.I.C.  Sea.  Ser. 

(II.  1*.) 
Tower,  H.  Lt.-CoL  Colds.  Gds. 

Townsend,  H.  J.  Stephens  T.        Lieut,  late 

2nd  Life  Guards 
Townsend,  J.  C.  C.  Capt  Korth  Cork  Bifles 

(11.) 
Townshend,  Heniy  Dire      Lieut.'G^.  CoL 

26th  Begt.  (11.) 
Traoey,  Harry  A.         Lieut.  Boy.  Aii.  (11) 
Traill,  Wm.  Asst.-Surg.  91st  Highrs. 

Trarers,  E.  A.  B.  Mm.  BUd.  Staff  Corps 

(11.) 
rrrarers,  F.  S.  Capt.  60th  Boyal  Bifles  (11.) 
Trarers,  H.  F.  Esq.  D.  A.  Stordceeper 

Trarers,  J.  O.  Col.  Asst  Adj.  G«n.  B.M.L.I. 
•Trefusis,  Horn.  W.  B.    Capt.  Sco.  Fus.  Gds. 

(II.) 
Tremayne,  Arthur  Lt-CoL  late  18th  Lt  Drs. 
Trench,  C.  Lieut.  B.A.  (11.) 

Trench,  Horn.  W.  Le  Poer  Capt  B.E.  (11.) 
^Trerelyan,  H.  A.  Lt.-Col.  7th  Hussars 
Trerelyan,  Jas.  Harrington  Lt.-Col.  unatt. 
Treror,  E.  A.  Lieut.  B.E.  Bengal 

TrcTor,  G.  H.  Lieut.  B.A.  Madras 

•Trevor,  W.  C.  Lieut-Col.  14th  Begt.  (II.) 
Tritton,  F.  B.    Major  6th  Dep.  Batt  Isle  of 

Wight 
Trirett,  J.  F.  Lieut  B.N.  Beserre  (11.) 

Trollope,  Chas.  CB.  Mij.-Gen. 

Trotter,  H.  Lieut.  Gren.  GWs.  (II.) 

Troubridge,  Sir  T.  St  Y.  H.  Bari.  CB.   Col. 

h.p.  22nd  Bwt.  Dep.  Acy.  Gen.  ADC.  ia 
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Trousdell,  W.  G.  MD.  Surg.-Msj.  11th  Eegt. 

(IZ.) 
Trower,  C.  T.     CoL  (ret.)  103rd  Eoy.  Bom. 

Fufl. 
Tryon,  J.  Lieut.  39th  Beet 

Ttjou,  B.  Capt.  Bifle  Bng. 

Tudor,  John  Capt.  B.N.  (ll) 

Tuite,  Hugh  Manley  Maj.-Gen. 

Tulloh,  Alex.,  C.B.  Col.  B.JL  (IZ.) 

Tupper,  Chaa.  Wm.  Capt.  late  K.O.L.I.  Mil. 
GPupper,  De  Vic  Capt.  8th  or  King's  (IL) 
•Tupper,  M.  C.  Selwyn  Capt.  29th  Begt  (IL) 
Tumbull,  £dw.  Dep.  A.  Com.  Q^,  (11.) 
Tumbull,  a.  A.  Surg.  Staff  (IZ.) 

Turner,  C.  H.  Capt.  late  Gren.  Gds. 

Turner,  Geo.  Esq.  Master  Shipwr.  Woolwich 

(IZ.) 
Turner,  Geo.  H.         Lieut.  50th  Begt.  (IZ.) 
Turner,  Heniy    Assist. -Surg.  Sco.  Fuji.  Gtda. 
Turner,  H.  S.  Capt.  69th  Begt.  (IZ.^ 

Turner,  James  Trench  Lieut.  73rd  B^.  (IZ.) 
Tuyll,  Sir  Wm.  KCH.  Gen.  CoL  7th  Huss. 
Tweedie,  Michael  Capt.  h.p.  B.A. 

Twemlow,  Gteo,         Ki^.-Gen.  B.A.  Bengal 

(IZ.) 
Twyford,  A.  F.  Lieut.  75th  Begt.  (IZ.) 

Twyford,  H.  Capt.  36th  Begt.  (IZ.) 

Twynam,  P.  A.  A.      Capt.  16th  Begt,  Dep.- 

Asst.    Quartermaster-General,    Aldershot 

(IZ.) 
Tylden,  John      Major-Gen.  (ret*)  B.A.  (IZ.) 
T^lee,  Alfred  CoL  (ret.)  B.A.  (IZ.) 

Tyler,  C.  J.  Capt.  B.A.  (IZ.) 

jyier,  E.  S.  Capt.  Boyal  Engs.  (IZ.) 

Tyrone,  J.  H.  dc  la  Poer,  Earl  of        Lieut. 

let  Life  Gds.  (IZ.) 
Tyssen,  F.  S.  D.     Lieut,  late  4tli  Drag.  Gds. 

UFFINGTON,  W.  A.  F.  Viscount    Major 

Berks  Yco.  (ret.)  Gr.  Gds. 
Underwood,  G.  Ai    Lt.-Col.  (ret.)  Mod.  Art. 
Upton,  Hon.  Arthur        Major-General  (IZ.) 
Urquhart,  J.  H.  Lieut.  Roy.  Engs.  (IZ.) 

VACHER,  F.  S.  Bt.-Major  22nd  Rogt.  Dep. 

Asst.  Qr.-Master  Qtjneral  (IZ.) 
Valpy,  Ant.  B.  Capt.  R.X.  (IZ.) 

Vandcr-Meuleii,  J.  H.         Lieut.  50tli  Regt. 

(IZ.) 
Van-Straubenzic,  F.  Major  13tli  Lt.  Inf. 

(IZ.) 
Varlo,  George         Maj.  h.p.  R.  M.  L.  L  (IZ.) 
Vassall,  Rawdon  J.  P.  Col.  unatt.  (IZ.) 

Vaughan,  J.  F.  Lt.-Col.  R.  Mon.  L.  I.  Mil. 
Ventry,  T.  T.  A.  Loed  Capt.  h.p.  43rd 

L.  I. 
*Vereker,  Hon.  S.  P.       Major-Commandant 

Limerick  Artillery  Militia 
Vcmey,  G.  Hope       Ens.  Rifle  Bris:ade  (IZ.) 
Veniey,  Sir  llarry,  Bart.     Major  late  Gren. 
^  Gds.  MP.  (IZ.) 
Vcmon,  G.  A.      Lieut.-CoL  late  Colds.  Gds. 

Lieut. -Col.  StAflbrdshire  Rille  Volrs. 
Versclioyle,  H.  W.  Lt.-Col.  Gren.  Gds. 

(IZ.) 
Vcrtuc,  James  Capt.  B.E.  Madxtwa  (1?.^ 

Vc^ey,  Geo.  Ily.  Litu\.-Co\.  "RA. 
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Vesey,  ^ofi.  J.  B.  W.        Lieut.  Colds.  Gds. 

(IL) 
Vicars,  H.  J.  A.    Major  18th  Boj.  Irish  (U) 
Villiers,  Ernest  Lieut.  48rd  lig^t  M 

Villiers,  JJon.  Fred.  W.  C.    Capt.  late  Cddb. 

Gtiards  (IZ.) 
Vincent,  J.  L.  Ens.  5th  Fosiliai 

Voyle,  G.  E.  Lt..CoL  B.A.  (U.) 

Vyner,  B.  C.  de  Grey  Capt-  Gr.  Gds.  (ll) 
Vyse,  G.  Howard  CoL  (ret)  2iid  Life  Gds. 
Vyvyap,  W.  C.        Ens.  late  4th  £L  O.  (11) 

•WADE,  Hamlet  Coote,  CB.  CoL  late  U& 

L.  I.  (IZ.) 
Wade,  John  Peter  M^or  (ret.)  Ben;. 

Army  (IZ.) 
Wade,  Seaton  Surg.  B.N.  (IZ.) 

Wadman,  A.  J.  P.  Capt.  King's  Dng. 

Guards  (IZ.) 
Wahab,  G.  D.  Lient.  20th  Begt  aO 

Wahab,  H.  J.  Capt  and  Pajm.  94Ul  B^ 
Wake,  B.  W.  Lt-CoL  h.p.  Boy.  Afr.  Onps 
Wale,  Henry  J.  Lieut,  late  2nd  Br^ 

Walhouse,  Edward  Capt.  late  12th  Best 
•Walker,  A.  Lieut  79th  Highrs.  (ll.) 

Walker,  D.  Corrie  Capt  Koy.  Enm.  (1/.) 
Walker,  Edw.  Lieut  2l8t  B.N3.  Ful 

(IZ.) 
Walker,  F.  W.  E.  F.  Lieut  Soo.  Fw. 

Gds.  (IZ.) 
•Walker,  G.  G.      Major  Scottish  Bordoen 

«<fU.  (IZ.) 
Walker,  Sir  Geo.  B.  Betri.     Capt  h.p.  usitti 
Walker,  Horcul(:s  Major  Bifle  Brigide 

Walker,  John  Capt.  late  66th  Begt.  (1/.) 
Walker,  John,  Esq.  Geographer  East 

India  Office 
♦Walker,  S.       Licut.-Col.  Q.  O.  L.  Inf.  Mi 
Walker,  Wm.      Capt  late  69th  Begt.  Pn»f. 

of   Mil.    Administration,     Staff    Collfge, 

Sandhurst  (IZ.) 
Wallace,  Sir  J  as.  Maxwell,  !KH.     Gen.  CoL 

17th  Lancers  (IZ.) 
WaUace,  Sir  W.  T.  F.  Bart.    Lt.-Col.  (M.) 

Gren.  Gds. 
♦WaUer,  Geo.  H.  Mwor  7th  Roy.  Fns.  (1/,) 
Wallington,  J.  C.     Major  late  lOtli  Hussars 

(IZ.) 
♦Walraislcy,  J.  B.  L.      Major-Commandant 

Ist  Lon.  Voir.  Art.  late  Hon.  Art.  Comp. 

(IZ.) 
Walpole,  Horatio     Capt.  5th  Northum.  Fim. 
Walpole,  Wm.  Admind 

Walsh,  Arthur  Capt  late  Ist  Life  Gds. 

Walton,  Wm.  Loyelace        General  CoL  5th 

Northumberland  Fus.  (IZ.) 
Walwyn,  Jas.  H.         Capt  23rd  B.  W.  Fos. 
Ward,  Edw.  Wolstenholme  Lieut.-CoL 

B.E. 
Ward,  H.  Capt.  (ret.)  Bengal  Armr 

Ward,  John  Commr.  B.N.  (1/.) 

Ward,  John  Lt.-Col.  late  95th  Begt. 

Ward,  Jolm  Boss  Capt  B.N.  (IZ.) 

Ward,  Tlios.  Lett  Commr.  B.N.  (1/.) 

Warde,  C.  KH.  Admiral  (IZ.) 

Warde,  C.  A.  M.  Lieut  B.A.  Bengal 

N^ w^«,^^^ .  Ct^a:^. C:\i.     CoL  B.ILA.  (IZ.) 
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Wsrde,  Franeif 
•Wttrden,  Bobert 
Wardlaw,  Jamee 

Biflas 
•WardUw,  Bobert 
Waring,  Walter  T. 
Warlow,  T.  P. 


K«"Grein.  BJL. 
Col.  19th  Begt.  (i;.) 
Maj.  2nd  Boj.  Lano. 

CoL  Ist  Boy.  DragB. 
Oapt.  Kent  Art.  (ll) 
Cf^>t.  B.A.  (1/.) 
Warre,  F.  Lieut,  late  East  Kent  Militia 
•Wane,  Hy.  J.  OB.  OoL  67th  Begt.  (12.) 
Warren,  Charles  Lieut.  B.£. 

Watkins,  T.  Y.  Capt.  BJf . 

Watson,  Chas.  Edward  Lt.-CoL  unatt. 

{11.) 
Watson,  D.  CoL  82nd  Begt.  (12. 

Watson,  a.  L.       Lieut.  Ist.  Life  Gds.  (IZ. 
Watson,  DaTid  H.  Lieut.  B.N.  (iL 

Watson,  Bupert  C.  Capt.  Cejlon  Bifles 

Watt,  Jas.  Duff  late  Dep.  Conun.  G-en. 
Weatheriej,  F.  A.       Capt.  6th  Inniskilling 

Brags,  (in 
Webb,  Theodosius  Oapt.  late  B.E. 

Webber,  Fred.  W.S.   Capt  (ret.)  45th  Begt. 

(U) 
Webber,  Ghwree  W.  Lieut.  B.N.  (1/.) 

Webster,  Gt.  M.  MD.  Suxg.  Staff. 

Webster,  Otuj  Ident.  late  16th  Lanoers 

(11.) 
W^g-Proeser,  F.  B.        Capt.  1st  Mid.  Art. 

V3r8.  (1/.) 
WeUeslej,  Sou.  F.  A.       Lieut.  Colds.  Gds. 

(Ll.) 
Wellesley,  O.  O.  CB.  Bear-Adm.  (1/.) 

Wellesloj,  Wm.  Hy.  Chas.         Col.  late  7th 

Boyal  Fus. 
Wells,  James  S.  Commr.  B.N.  (IZ.) 

Wesley,  Sir  S.  B.  KCB.    Lt.-Gen.  BX.M.I. 

(1/.) 
West,  C.  £.  late  Mid.  B.N.  (91. 

West,  C.  B.  S.  LosD,  CB.         Colonel  (11 
West,  Jas.  B.  Commr.  B.N. 

West,  J.  Temple  Lt.-CoL  late  Ghren.  Gds. 
West,  JS<m.  M.  S.  Capt.  kte  Gr.  Gds. 

Westby,  A.  Q-.  Capt.  Sth  or  King's  (M.) 
Westby,  Jocelyn  T.  Comet  late  2nd  Diiigs. 
Westby,  J.  W.  Lieut.  41st  Begt.  (ll) 

Westcar,  H.  B.  Comet  B.  H.  G^.  (i;.) 
Westenra,  Francis  Lt.-CoL  unatt.  (1/.) 

Westmacott,  Spencer  Col.  B.E. 

Westmore,  Bd.  Col.  (ret)  SSrd  Begt.  (1/.) 
Westmorland,  Francis  William  Henry,  £abl 

of,  CB.  Col.  late  Coldstream  Guards 
We«tplial,  Sir  Geo.  Aug.  Ki.  Admiral 

WetbcraU,  E.  R.  CB.        Col.  Dcp.  Quarter- 
master Gen.  Dublin  (1/.) 
Wetherall,  Sir  Geo.  Aug.  KCB.  KH.     Gen. 

Col.  84th  Begt.  Comg.  Northern  Districts 

(1/.) 
Whamcliffe,  E.  M.  G.  LoKD  Lt.-Col.  1st  W. 

York.  Yeo.  Car.  Lt.  late  Gr.  Gds. 
Wheatley,  Wm.        Lt.-CoL  (rot.)  Sco.  Fus. 

Gds. 
Wheeler,  J.  Boss    Lt.-Col.  (ret.)  29th  Begt. 
Wheeley,  J.  S.         Capt.  Sth  or  King's  (1/.) 
Whcler,  Sir  Treror,  Bart.    Lt.-Col.  lute  Sth 

Drg.  Gds.  (1/.) 
Whiffen,  H.  W.  S.  Esq.    Ordn.  Office,  Asst. 

Aect.  General  (IZ.) 

VOL.  YIIL 
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I  Whimper,  F.  A.       CoL  unatt.  B£ajor  of  the 

Tower  of  London 
'  Whitbread,  J.  W.       Oapt.  htte  Suffolk  Art. 
White,  A.  liieut  Queen's  Westminster  Bifle 

Volrs.  (11.) 
*White,  C.  H.  Capt.  and  Adj.  Cheshire  MiL 

(U) 
White,  Charles  W.        Capt.  Soo.  Fus.  G^. 
White,  Martin  Admiral 

White,  Baym.  Herbt.        Lt.-CoL  Sco.  Fus. 

Gds.  (1/.) 
White,  W.  A.  Surg.  B.A.  (1/.) 

White,  W.  B.  Lieut.  50th  Begt.  (1/.) 

Whitelocke,  G.  F.    Lt-CoL  Uite  Ben.  Army 

(11.) 
Whitfield,  C.  T.  Surg.  h.p.  Ord.  Med.  Dep. 

(1/.) 
Whitfield,  Hy.  Wase     Col.  2nd  W.I.  Begt. 
WhitiA,  Wm.  Lieut  10th  B^.  (1/.) 

Whitmore,  T.  C.  D.  Lieut.  Boy.  M.  Gds. 
Whitnall,  W.  B.  Esq.  Paym.  Gen.  OiBoe 
WhiUhed,  St  Vincent  B.  H.         Capt.  late 

Colds.  (Hs.  (11.) 
Whittmg,  Begmald         Capt  8th  or  King's 
Whittuck,  S.  H.  P.         Comet  8th  Huasara 
Wickham,  E.  H.  Lieut.  Boyal  Art. 

Wigram,  Ely  D.       OoL  late  Soo.  Fus.  Gdi. 

(2/.) 
Wipim,  J.  B.     Capt  Uite  CoUs.  Gds.  (U.) 
Wilbrahiun,  Bichd.  CB.       CoL  unatt.  Got. 

of  Gen.  HospL  Woolwich  (1^.) 
Wildbore,  Fred.  A8st.-Surg.  late  Colds.  GMs. 
Wildman,  John  Col.  unatt.  (1^.) 

Wilkinson,  B.  E.  Lieut  Ute  4th  B.I.D.  G^. 
Wilkinson,  F.  G.  CoL  unatt.  (U) 

Wilkinson,  Henry  G.  Lt-CoL  late  Sco.  Fui. 

Wilkinson,  Thomas     Lt-CoL  (ret.)  Bengal 

Army 
Willes,  A.  Capt  104th  Beng.  Fus. 

Willes,  €^eo.  O.  CB.  Capt.  B.y. 

WiUiams-BuIkeley,  B.  M.  L.      Capt.  B.  H. 

GKls. 
Williams,  E.  A.  Lt-CoL  B.A. 

WiUiams,  Edw.  B.  Yice-Admiral  (11.) 

Williams,  H.  A.  Ens.  14th  Begt.  (1/.) 

Williams,  Jas.  Edm.    Insp.-Gkneral  of  Hos- 
pitals 
William?,  Lawrance        Capt.  Sth  W.  York 

Mil.  (1/.) 
Williams,  Lewis  Duncan        Maj.-Gh»n.  (1/.) 
Williams,  Montgomery  Maj.-G«n.  B.£.  (1/.) 
♦Williams,  O.  L.  C.  Capt.  B.  H.  Gds. 

Williams,  T.  P.  Lt.-CoL  Commt.  Bov. 

Anglesey  Lt.  Inf.  MP.  (1/.) 
Williams,  Sir  Wm.  Fenwick,  Bart,  of  Kars, 

KCB.    Lieut.-Gh^n.     BAl.     Commanding 

Troops  in  Canada 
Williams,  William        Surg.  h.p.  99th  Bept. 
Williams,  W.  J.  Kear-Adm. 

Williamson,  B.  F.  Ens.  23rd  B.  W.  Fus. 
Willis,  Browne  Maj. -Gen.  B.A. 

•Waiis,  W.  W.  G.  B.  Lieut.  B.M.L.I.  (IZ.) 
Wilmot/  Eardley  Major-Gen. 

Wihnot,  Fred.  M.  Eardley  Col.  K.A.  (1/.) 
Wilson,  C.  T.  Lt.-Col.  late  Colds.  Gds. 

Wilson,  Herbert  L,    Ca.^l.\a3u^lV«8v.\i^.Xx5.. 
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Wilson,  J.  J.  Oapt.  RJS.  Instr.  in  FortifioA- 
tion,  Eoy.  MIL  Academy,  WoQlwioii'  (IZ.) 

Wilson,  Sir  John  Morilljon,  CB.  KH.  Col. 
iinatt.  Miuor  Rot.  Hosp.  Chebea  (li.) 

Wilson,  B.S.  Mfjor  H.M.  62nd  KacL  N.I. 
(U) 

Wilson,  S.  W.  F.  Capt.  55ih  Begt.  Muor 
Brigade,  Malta  (U) 

Wils<m,T.  M.  Maj.-Gen.lLp.ath  or  King's 

Wilson,  W.  H.        Bns.  7th  Bojal  FoaOien 

Wilj,  John        Lieut.  18th  Boyal  Irish  (LI.) 

Windham,  Ohas.  Ashe,  CB.  Ueat-Oen. 
Col.  4»Ji  Begt 

Windsor-CliTe,  Son.  Gt.  H.  W.  Capt  Colda. 
Guards  (12.) 

Windus,  A.  J.  lieut  H.  M.  Indian  Kavr 
(LI) 

Wingfield,  Chas.  Wm.  Mq'.-Oen.  ^t)  BA. 

Wingfield,  Digby  H.  B.     Lieut  B.  H.  Gds. 

Wingfield,  Ron.  M.        Ileut  1st  Life  Gds. 

¥nn^d,  Ez«d.  Dep.  Aast  Coma- 

Gen.  (LI) 

Winsloe,  B.  W.  C.  Capt  21st  B.K3.  Fns. 
(LL) 

Wmthrop,St^   Capt  (ret)  22nd  Begt 

THsemon,  Sir  W.  S.  Bart.  Capt.  B.K.  (IZ.) 
Wodehouse,  Edwin       CoL  Boy.  Art  ADC, 

to  the  Qtieen  (LL) 
Wombwell,A.    Lt-CoL  late  7th  Dep6tBatt 
•Wood,  H.  Capt  Bifle  Brig. 

Wood,  H.  G.  Lt-CoL  QQi  or  Kmg^s 

Wood,  James  John  (ret)  15th  Begt 

Wood,  B.  Bluoher,  CB.  Mi^.-Gen. 

Wood,  Thomas  lieut-Gen. 

Wood,  William,  CB.  EH.  Gen.  CoL 

14th  Beet.  (LI) 
Wood,  Wmiam      Lieut-Col.  h.p.  B.Mli.1. 

(LI.) 
Wood,  Wm.  Capt.  15th  Regt.  (LI.) 

Wood,  Wm.Fell  Capt  40th  Middl.  B.  Yobs. 

(LI.) 
Wood,  Wm.  Mark  Col.  Coldfl.  Gdfl. 

Woodall,  J.  W.  Capt  East  Rid.  North. 

York.  Art  MiL  (1/.) 
Woodford,    Sir   John    G.,    KCB.    KCH. 

Mai.-Gen. 
Wooogate,  Francis         Capt.  2nd  Life  Gds. 
Woodhead,  H.  Esq.  Navy  Agent 

Woodroffe,  G.  W.  P.        Comet  B.  H.  Gds. 

(1/.) 
Woodward,  John  Capt  unatt. 

•Woollcombe,  B.  W.  Surg.  Deyon  Art  MiL 

(LL) 
WooUoy,  JSev.  J.  LLD.         Insp.  of  Schools 
Woolsey,  O.  B.  B.       Capt.  Royal  Art.  (1/.) 


Worslej,  Fnmcifl    Oapt  IsU  of  Wight  lA 

(LL) 
Worale}^  G.  F.  Oapt  BA.  (U) 

Wray,  Meniy  M«or  B^  (U.) 

Wray,  J.  Bsq.  Dep.>Lieut  Lmoota 

Wright,  Chas.  ICq.-Gen.  KE.  (U) 

Wright,  0.  J.     Lt*CoL  Bobin  Hood's  Bile 

VolnnftBen  (U) 
Wright, Bdwazd  W.  C.  CoL21stI)ep. 

Batt  Chichester  (LI.) 
Wright  W.  Esq.     .  late  CommisMunat  Bea 
Wrottesley,  Son.  Geo.  Oapt  B.B.  (1^ 

Wroughton,  H.  A.  C.    Lieut  ret  13th  L.  I. 

Wnl£^  H.  FoireU    M^.-0«n.  (ret  £p.)  BB 
Wyatt,  Sir  Matthew  Lieut  late  Hoa. 

Corps  of  Gent-afc-Arma  (II.) 
Wyatt,  John    Su^-Miy'or  Oolda.  Gds.  (U) 
Wygram,  GodfinyJ.  Capt  Colda.  Gda 

Wjndham,  Son.  Heniy    Capt  lit  Lifis  Gds. 
Wynne,  Finch  C.  A.     OM>t  Soo.  Foa.  Gda 

(U) 
Wynne,  B.  W.  L.  Lt-CoL  Gr.^Gda 

Wynne,  G.  OoL  BJS.  01) 

Wynne,  W.  B.  M.         Lieut  ret  Soo.  Fh. 

Gds.  (12.) 
Wynyard,  B,  G.  OoL  Gr.  Qdi.  (U) 

Wyse,  A.  G.  OttpL  48di  Jk^ 


XIMENES,  W.B. 

King's  (LI.) 


Oapt  (ret)  8lk« 


YABBOBOUGH,  Babl  of        Captain  Ui 

Boy.  N.  Lincolnshire  MiL 
Yeates,  W.  W.  Esq.     late  Dep.  Aaet  Con* 

G«n. 
Yeo,  Gerald,  MD.  Surg.  RN.  (1/.) 

Yolland,  Wnu  CoL  R.E.  (IL) 

Yonge,  Edm.  Rear-Adm.  (LL) 

•Yonge,  G.  N.  K.  A.       Lt-CoL  67th  Sect 

(1Z3 
Yonge,  Henry  J.  Capt.  61st  Bsgi 

Yonge,  W.  L.  Capt.  E jL  (1/.) 

Yorke,  Sir  Charles,  GCB.      Lieut-Genenl, 

Col.  Bifle  Brigade  (LL  LOs.) 
Yorke,  F.  A.         CoL  B.E.  Insp.  of  Stodies, 

2nd  Commandant  Boyal  MiL  Aeademj, 

Woolwich  (LL) 
Yorke,  J.  CB.  CoL  late  1st  Drags.  Commt  of 

Roy.  Military  Asylum,  Chelsea  (LL) 
Young,  Chas.  Allen      Major  late  dSrd  Rett 
Young,  C.  F.  Major  Roy.  Art^) 

Young,  Thos.  Miyor  37th  Regt  (LL) 

Young,  Wm.       Uite  Chief  Com.  C^en.  Field 

Train  Department,  R.A.  (1^) 
Younghusband,  C  W.  CoL  Roy.  Art 

Yule,  Patrick  Maj.-Gen.  RJS,  (LL) 
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ABEBGAVBKKT,  iStft.  J.  Sabl  of    Dep. 

Lt  Norfolk 
Adair,  H.  A.  Lmt  52^d  L.  I.  (91.) 

Airey,  J.  T.  CB.  CoL  CokU.  ChU 

Aloock,  Thoa.  St.  1mm       Lt-CdL  Oonunt 

Boy.  East  Mid.  l£l.  (3Z.) 
Aldham,  W.  0.  CB.  Capt.  B.K.  (82.) 

Alexander,  R.       BC^.-OeiL  CoL  H.M.  M^ 

ICadr.  N  J.  (82.) 
AUen,  J.  L.  Bsq.  Dep.  Lieut.  Ferthahire 
Andenon,  Thomas  Major  64Ui  Begt  (12.) 
Andrews^  Bob.  A.  Lt^CoL  (ret)  80th  ABCt 
Avslier,  Clement  &  Capt  late  4th  Dr.  Gds. 
Aimstroiigi  B.  S.  Mi^.-Gen.  B.A. 

AimstBimff,  Thomas  M^.  late  2nd  WJJEL 
Arow,  W.  a.  Major  late  28th  Bomb.  N.I. 
Aahbanham,  ff<m.  Thoaai^  OB.     Lt-Ckn. 

C6L82ndBe^ 
Aahmore,  Charles  MM.-Qen. 

Atkinson,  Thos.  Bna.  1st  Kojals 

Austin,  Thomas  Colonel  late  69th  BWt 
Ayhner,  H.  Mfjor-Oen.  (ret  f.p.)  BA.  (sl) 
A jhner,  T.  C.  CoL  unatt  (92.) 

BADDBLBY,F.  H.  Mi^or-Gen.  (r.  f.p.)BJ!. 
Bagot,  Charles     Colonel  Srd  K.  O.  Stafibrd 

MUitia,  late  Ghren.  Gds. 
Bagot,  Greorge  Capt.  69th  Begt  (9/.) 

Ba£lo<&,  W.  Lieut  late  Bifle  Brigade 

•Balfour,  C.  James  Commr.  BJS, 

Balfour,  F.  W.  Major  late  Bifle  Brig.  (9L) 
Balfour,  Geo.  CB.  CoL  RA.  Madras  (82.) 
Bardaj,  A.  K.  Capt  late  Sarrsy  Yeomanrr 
Barday,  D.  W.  Omt  late  90th  L.I. 

Baring,  £2.  S<m,  Sir  Francis  T.  Bart.  MP. 
Bariow,  Geo.  Capt  4th  Duke  of  Lano.  Own 

L.I.MiL 
Bamston,  B.  H.  Esq.       Depty.-Lieut.  Che- 
shire 
Barou,  R  J.      Lieut-CoL  (ret)  B..B.  (lOf. 


Bairell,  Justinian 
Barrow,  W.  P. 
Bartley,  J.  Cowell 
BarweU,  William 
Basevi,  J.  P. 
Bastard,  W.  B. 

(82.) 
Bateman,H.W. 
Bayfield,  H.  W. 


Capt.  B.N.  (lOf. 

Lumt  KK.  (92.) 

Lt-CoL  6th  Fus. 

Capt  B.N. 

Capt.  Bj;.  Bengal  (92.) 

Capt  late  90th  Lt  Inf. 


Ens.  81st  Befft  (92.) 

Vice*  Admiral 

Baylis,  T.  H.  Capt  86th  MiddL  Bifle  Yolrs. 

m 

•Bayly,  K.  S.  K.  Mijor  B.A.  (8Z.) 

Bayly,  John  Lt-CoL  B.E.  (10#.) 

Baynes,  G.  Madeod  Oapt.  h.p.  BJL 


Bayntun,  W.  H.  Capt  late  12th  Boy.  Lanoett 
Beadon,  Greorge  Capt  BwK. 

Beauchamp,  Eabl  Capt  late  1st  Ltfb 

Gds. 
Beauclerk,  LoBD  Amelias  W.  Commf . 

R.N. 
Beacley,  Geo.  O.         Capt  88rd  Begt  (8L) 
Belcher,  Sir  Edward,  CB.  Bear-Adm. 

Bell,  Chas.  Wm.        Lieut  Uito  16th  Kmgft 

Hussan 
BeU,  Sir  John,  GOB.       Gen.  CoL  4th  Beg. 
Benoe»  H.  B.  CoL  bte  Suffolk  Art 

Bendyshe,  J.        Oipt  late  Umb.  MiL  (82^ 
Bore,  B.  B.  Miyor  late  46th  Bogt 

Beresfbrd,  Wm.  Hy.     Capt  kte  Bifle  Bi^ 
Bernard,  Petw  Capt  unatt 

Best^  JEToa*  Thomas  Vice-Admiral  {dh 

Bererlej,  Geo.  Eabl  of      CoL  Ute  N.  L.  I. 

MiL 
Bidwell,  J.  FiUL        Lt  late  Queen's  Boy. 

Vobs. 
Bingham,  G.  W.  P.  CB.        C6L  (ret)  64^1 

Begt. 
BhMsk,  William  Ute  Mid.  B.N. 

Blair,  William  FordyoO  Capt.  B.N. 

Blakeley,  A.  T.  Ovgi.  kte  BX  (10^.) 

Blanshard,  Bich.  Esq.    late  Iieat.-GKyT.  and 

Vice-AcUn.  of  VanooaTer's  Island 
Blundell,  H.  B.  H.         Capt  Gr.  Gds.  (92.) 
Bomisi  J.  S.     Cbpt  h.p.  66th  Begt  Depty. 

i2eut  Essex 
Boaeao*  C.  L.  Mdor  Uite  Bifle  Brigade 

(12.) 
Boileaa,  Sir  J.  P.  JBari.        Lieut  h.p.  90th 

Lt.  In£ 
Bonamy,  John  Lt-CoL;(r0t)  6th  Best. 

Borland,  Oswald  Commr.  B.N. 

•Borton,  Arthur,  CB.    Col.  17th  Dep.  Batt. 
Boultbee,  Fred.  Moore  Bear-Adm. 

Bourchier,  Jas.  J.         Major  (ret.)  62nd  Lt 

Infiy.  (92.) 
Bourne,  Jas.  CoL  Commt.  Boy.  Lan.  Art.  (92.) 
Boustead,  John,  Esq.  Army  Agent  (82.) 

Bowen,  A.  F.  J.  Lieut  B.N. 

Brabaion,  lUv.  W.  J.  M.     late  Chaplain  to 

the  Forces 
Brandreth,  Thomas  Capt  B.N.  (92.) 

Branfill,B.  A.     Capt  86th  Boy.  Co.  Downs 

(92.) 
Breton,  H.  W.        Lt-GflD.  CoL  66th  Best 

(82.) 
Breton,  Peter  Wright  Cap.  Hants.  MiL 

(92.) 
Breton,  W.  H.  Commr.  B.ir.  (82.) 
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Bright,  B.  O.  Col.  19th  Begt. 

BrigBtocke,  G.  C.  H.  F.    Capt.  late  4th  B.I. 

D.  ads. 
Brocas,  Bernard        Lieut,  late  6th  Dr.  Gds. 
Brook,  G-.  S.  Esq.  Ordn.  Storekeeper 

Bioughton,  J.  C.  LoBD,  GK/B.  Col.  B. 

Wflts  Mil. 
Brown,  B.  Es^.  FBS,  FLS.        late  Surgeon 

Scotch  Fencihle  Begt. 
Browne,  H.  B.      Lt.-CoL  87th  Boy.  I.  Fus. 

(90 
Browne,  Lobd  John  T.  late  Lieut.  B.N. 

Browne,  Sev.  B.  W.  Chaplain  to  the  Forces 
Browne,  W.  B.  Ensign  late  68th  L.  I. 

Biymer,  J.  Capt.  late  5th  I>r.  ads.  (3Z.) 
Buccleuch,  Walter  F.  M.  DrKE  of,  KOt. 

KT.  FBS.  Lord-Lieut.  Co.  Mid.  Lothian 
Buchan,  a.  W.  Fordyce       Col.  (ret.)  B.  H. 

ads. 
Buchanan,  Peter,  Esq.      Deptj.-Lieut.  Bute 
Buckle,  W.  Hill  Lieut,  late  14th  Begt. 

Buckley,  E.  P.  Lieut.-O^n. 

Budgen,  John  Commr.  B.N. 

Buller,  E.  M.  Major  Bifle  Brigade  (9Z.) 
Burdett,  Francis  Lieut.-Col.  late  17th  XimG. 
Burdett,  Sir  Bobert,  Bari,      Col.  late  68th 

L.L 
Burgman,  G^rge  CoL  B^.E. 

Burrard,  Sidney  Lt.-Col.  ar.  Oils. 

Burriss,  E.  N.   Lieut,  late  Ceylon  Begt. 

Burrows,  B.  E.  KH.  Col.  late  66th  Begt. 
Burslem,  Q.  J.  Capt.  late  94th  Begt. 

Burslem,  N.      Capt.  60th  Boyal  Biflcs  (9/.) 

CAMBBIDaE,  HRH.  aEOBaE  W.  F.  C. 
DUKE  OF,  Ka.  aCB.  aCMa.  Field 

Marshal,    Commanding-in-Chief,   Colonel 

aren.  ads.,  Boy.  Art.  Boy.  Engrs. 
Caldwell,  Charles  B.      Capt.  late  66th  Begt. 
Caldwell,  Henry,  CB.  Capt.  B.N. 

Caldwell,  William  Chas.         Capt.  late  47th 

Begt.  (3/.) 
Calvert,  A.  M.  Capt.  B.  H.  Art.  (3/.) 

Campbell,  Ad.  J.  Lt.-Col.  late  16th  Begt. 
Campbell,  Archibald  Col.  late  46th  Begt. 
Campbell,  J).  L.  Lieut,  late  9th  Boy.  Lancers 
Campbell,  F.  A.  Capt.  B.N.  (3/.) 

Campbell,  Robert  Lieut.  R.N. 

Cannon,  Edw.  St.  Leger  Capt.  R.N. 

Cannon,  Frederick  Commr.  R.N. 

Cape,  Henry  Surg.  R.  H.  A.  (9/.) 

Cardigan,  J  as.  Tlios.  Eahl  of,  KCB.       Lt.- 

Gen.  Col.  11th  Hussars  (3/.) 
Carey,  Le  Marchant     Capt.  late  66th  Regt. 
Carov,  Wm.  Capt.  R.A.  (9/.) 

Carmicbael,  Chs.  M.  CB.  Lt.-aen.  Col.  20th 

Hus.  (10«.) 
Carmichael,  aco.  Lynedoch         Major  95th 

Regt. 
Carpenter,  C.  Commr.  R.N. 

Castle,  William  Lanford  Rcar-Adml.  (10*.) 
Cautley,  Sir  Proby  T.  KCB.  Col.  (ret.) 

Bengal  Art.  (3/.) 
Cavan,  P.  C.        Licut.-Col.  late  30th  Regt. 

(9/.) 


Chaloner,  Thomas 

Chamberhune,  W.  C.  Capt.  BJBT.  (9(.) 

Chambers,  Montague  Lieut.  h.p.  71flt  B1^ 


Cu»t  BJS.  m 


Capt.  Ild.  B^ 
Capt.  RN.  (92.) 
Capt.  B.N.  (8t) 
CoL  h.p.  8rd  Dr.  Gkls. 


Light  I.  (9/.) 
Chapman,  J.  J. 
Charlewood,  E.  P. 
Cheere,  John 
Chetwode,B. 
Chichester,  Som,  Aug.  G.  C."  Lt-CoL  77tii 

B«gt.  (90 
Christie,  S.  Hunter,  Esq.  M.A.  late  Prof,  of 

Math.  Boy.  MiL  Acao.  Woolwich 
Christie,  W.  J.  Capt.  late  Or.  Gdi. 

Churchill,  LoBD  Alfred         Lieut,  late  8M 

Begt.  M.P. 
Clarke,  Oeorge  Calrert        CoL  2nd  BJTB. 

Drags. 
Clarke,  M.  de  S.  M<K.  G.  A.        Ci^t.  50& 

Begt.  (9Z.) 
ClaTeiing,  Sir  William  Gapt.  late  Ho^ 

thumb.  Mil.  (8/.) 
Clayton,  Matthew      Capt.  Northomb.  Yea 

CaT.  (6/.) 
Cleiy,  John  Capt.  100th  Begt.  (M.) 

Clmton,  Fred.  CoL  h&te  Gr.  Gfrds.  ^) 

Clinton,  H.  CoL  (tot.)  11th  Humhi 

Clinton,  Hen.  B.  Capt.  6hren.  GMs.  (M.) 
Cocks,  Philip  Beginald  Col.  late  B^  ^) 
•Codrington,  W.  Lieut.  BJT.  .^) 

Coffin,  J.  Townaend  Adminl 

CoUett,  H.       Lieut.  Beng.  Staff  Corps  (^ 


•CoUings,  J.  E. 
Colvile,  Henry 
Connop,  Bicluurd 
Conroy,  H.  G. 
Cooke,  J.  a. 
Cookes,  aeorge 
Cooper,  D.1B. 
Cooper,  Henry 
Coox)er,  Leon  Morse 
Cooper,  Bob. 
•Cooto,  Bobt. 


CoL  SSrd  Begt  (9L) 

Lieut.-GtB. 

Maj.-Gen.  (3t) 

Col.  late  Qren.  Qdi. 

Capt.  7th  Lan-  Ml 

Capt.  unatt.  (3/.) 

Capt.  late  Ist  Boysli 

Maj.-Oen. 

Col.  unatt 

Surg.  4th  Dr.  Gda 

Capt.  R.N.  (3/.) 


Corbett,  William    Mcyor  late  52ud  Lt.  In£ 
Cotton,  W.  Esq.  Deputv-Lieut.  Essex 

•Cox,  J.  W.  Col.  13th  Lt.  Inf.  (9/.) 

Craeroft,  Peter  CB.  Capt.  BJ^.  (9/.) 

Craig,  John        Major  Boy.  N.  Down  Kifles 
(90 


Crofton,  John  F. 
Sec.  War  Office 
Crole,  a.  S. 
Crutcliley,  Giarles 


Maj.-Gcn.  MU.  Asst. 

Major  late  28th  Begt. 
Major- GK^ncral  Ccffli- 


nmuding  Troops  Gibraltar  (3/.) 
Cunyiighame,  A.  A.  T.  CB.  Maj.-Gen- 

Cuppage,  Alex.        Comet  late  4th  Dr.  Ods. 
Oust,  Hon.  Sir  E.  KCH.       Lieut.-Oen.  CoL 

16th  Lancers  (3/.) 
Cust,  Son.  P.  F.     Col.  late  22nd  Begt.  (Sf.) 

D'AGUILAB,  H.  T.  Lt.-Col.  lato  Gren.  Od*. 
DalyeU,  Sir  W.  C.  C.  Barf.      Conimr.  BJJ. 

Green.  IIosp, 
Dashwood,  W.  B.  Admiral 

Daubeney,  II.  C.  B.  Col.  h.p.  7l8t 

High.  Lt.  Inf.  (3^) 


Cave,  Lawrence  Trent  Capt.  lato  54\\\  "R«^t.  V  Dv?y%,  Sir  John  F.  Bai-f.  KCB.         Deputy 
Cbalmen,  P.  Esq.    Capt.  late  Srd  "Dr.  QtOB.  \    \A.  Q\Q>Mi.  V^\>i 
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Bawe.  OhariM  Kiyor  lale  8th  or  Kiiig's 
Dattoon,  H.  0.  Admiral 

]>ttne,  H.  0.  UefoL  17th  Begt  {9L) 

De  BliM,  HeniT,  jBoi^.  Oapt.  late  4th  Boyal 

South  Midd.  MIL  (9L) 
Be  la  Ghaumette,  H.  L.  Capi.  Paymr. 

97th  Best  (SI) 
BetuBon,  &r  W.  T.  KGB.  FBS.     C6L  BJS. 

Ck>Tenior,  Madraa 
Bennii,  M.  a  T.      Jd.<kL  h.p.  76th  Beat. 
Bernlle,  Adolphus  Kig.-0exi.  H  Jc. 

ICadns  Army 
Be  Winton,  0.  %.       ICiyor  76th  Begt  (9^) 
Biekeii,  H.  Perry  Ckmiinr.  IBLm, 

Bigby,  J.  A.  lieaU-OoL  late  Ghrexu  GkU. 
Bizon,  Matthew  Oapt.  B.K. 

Bobie,  Bobert  Surgeon  B  J^.  (82.) 

Bowman,  John         Oapt.  of  Inyalids  Boyal 

Hospital,  Cheleea 
Bownshire,  Mabquib  o^  OoLBoy.  8.  Bown 

MiL 
Brake,  Sir  T.  T.  F.  B.  Bart.  Bep.  Lt  Beron, 

Migor  late  52nd  Lt.  Li&ntry 
Brax,  J.  S.  W.  B.     Capt.  Ute  K  Kent  WL 

MP.  {91.) 
Brammond,  H.  MB.         late  Aflrt.*Siir.  lat 

Brag8.  (8Z.) 
Brammond,  ifoa.  Jas.  Bobert,  GB.     Bear- 
Admiral,  Lord  of  the  Admiralty 
Bngmore,  W.  F.  J.         Oapt.  8th  or  King'i 
Bundas,  P.  OoL  kte  96th  Be^. 

Bunlop,  Hu|^,  CB.  Oapt.  BJS.  (&) 

Buntxe,  J.  A.  Yioe- Admiral 

Button,  Wm.  Holmes  OoL  unatt. 

Bysr,  S.  H.  Oapt.  8th  or  King's  (91) 

•BABLB,  Wm.  Lent-OoL  Gien.  Gds. 
Bbuy,  LoBD  Oapt  late  Flint  Yeomanry 
Eden,  A.  D.  Lieut.  26th  Oameronians  (9/5 
Sdwards,  Bichard  Oapt.  B.lf . 

Bdwards,  Sampson  Lieut.  B.N. 

Bgerton,  ffom.  A.  F.  Lt-OoL  late  Or.  Oda. 
^mont,  Sael  of  Admiral  (81) 

Wenboroueh,  Edward  Eabl  ai,  GOB. 

Ulioombe,  Hugh  M.  Oapt  B  J7. 

Elliot,  Sir  Oharles,  KOB.  Tioe-Admiral 
Ellis,  Arthur  Oapt.  Qran.  Gds.  (9/.) 

Emm  Bobert  Oapt.  Boy.  Yio.  KG.  late  HAG. 
Elwes,  B.  H.  H.  £.  Oapt  late  12th  Befl:t. 
Brans,  T.  W.  Esq.  Bep.  Lieut.  Derby 

MP.  (91,) 
Erelyn,  G.  P.      Lt-GoL  1st  B.  Surrey  Mil. 

m 

Ererest,  Sir  Geo.  OB.        OoL  (ret.)  Bengal 

Army 
Brersley,  Yaooxnn  OoL  Gommt.  Hampehire 

Teo.  Cav.  (10s.) 
Ewart,  0.  B.  Mi^r  B.E. 

Ewart,  Bayid      OoL  (ret)  Bengal  Artillery 

FABEB,  W.  Lt  bite  14th  Lt.  Drags. 

^^Fanshawe,  Edward  Qennys  Bear- Admiral 
Farmer,  W.  B.  G.  Oapt  (ret.)  Gben.  Gds. 
Farquharson,  F.      G«n.  H.M.  Bomb.  Army 

(IL) 
•FeildenO.  B.  Oapt  78th  Highlanders  (91) 

Feilding,  JEToa.  P.  B.  B.  Lt.-GoL  Golds.  Qds. 


Festing,  E.  B.  Oimt  BJS.  (91) 

•Field,  B.  Oommr.  BJBT. 

Fishboume,  Edm.  Gaidiner,  GB.  Oapt.  BJ7. 

(W.) 
Fisher,  E.  B.     Oapt  (ret.)  4th  B.IJ).  Gds. 

(81) 
•Fitsolaranoe^  San,  George  Oommr.  B.K.  (8^.) 
Fitzgerald,  H.  0.  Maj.  38rd  Best. 

FitsHardinge,  JEU.  Bom.  Lobd  M.  F.  F. 

GOB.  Admiral 
Fitsmayer,  James  W.  GB.  OoL  1EL.A. 

Fitswygram,  F.  W.  J.  OoL  16th  Hnas. 

Fletcher,  E.  0.  OoL  h.p.  8rd  Drag.  Oda.  (81) 
Flood,  Warden  Oapt  Uite  51st  Lt  In. 

Foley,  T.  H.  LosD,   Lord-Lieut  Go.  Wore. 

Oapt  l^m.  Oorps  Gent-at-Arms  (81' 
Forbes,  J.  A.     Lient-GoL  late  92nd  ]El 
Foster,  Thoa.      Mijor-Oen.  Boy.  Ena.  (81) 
Fowke,  Francis  Oapt  B  Jl.  (9U 

Fox,  Oharles  Biohard  General  (81) 

Franklen,  Bich.  Lt.  late  1st  Lile  Gds. 

Eraser,  Aleainder  M.  Lieut.-G«n. 

Eraser,  Ghas.  MoKeaiie  Gol.  Boss.  MiL  (81) 
Fiaser,  W.  M^or-Gen.  (ret)  BjL  (81) 
Eraser,  Sir  WilL  Aug.  Bt.       Oapt  kte  1st 

L.Gds. 
Frederick,  E.  OBL  Gen.  H.  M.  Bomb.  Army 
Freeland,  H.  W.  Esq.      Dep.  Lieut.  Sussex 

Major-G^n.  (ret.)  &A. 

Oapt.  Uite  88th  Begt 

late  Mid.  B.N.  (U,) 

Oapt  BJT. 


Freer,  J.  H. 
Frith,  Gockimie 
Frith,  J.  B.  Ea^. 
•FttUbrd,  John 


GAMBIEB,  G.  0. 
Gardiner,  HL. 
Ghurdiner,  J. 
Garlbrth,  W. 
Gamham,  John 
Garrett,  E.  (b) 


Admiral 

Oolonel  Boy.  Art 

Oqpt  bite  6th  Drag.  Gda. 

Oapt  late  8rd  W.  Y.  MIL 

Oommr.  BJN. 

Oommr.  B.N.  (81) 

Gascoifne-Trench,  F.  0.  Oapt.  late  66th  Bt. 

Lt-OoL  Leeds  Arty.  (8/.) 
Gassiot-Sebastian,  Lieut  BwK.  (91) 

Gaussen,  F.  0.  Oapt  HerU  Mil.  (81) 

Gawen,  J.  0.  G.  Bdberto  Admiral  (81) 

GreddeBy  J.  G-.  Lieut-GoL  unatt. 

Gbrard,  F.  Migor  Lane.  Hoi. 

Gkrard,  Sir  Bob.  T.  Bart.      Lt-OoL  Lane. 

Hus. 
Gibson,  J.  Brown,  MD.  OB.       Dir.  (}en.  of 

the  Army  Med.  Department 
Gibson,  B.  Esq.  Oapt.  late  28th  Begt 

Gibsone,  Jno.  0.  H.  Major-Gkn. 

GKllum,  W.  J.  Miyor  unatt 

G-len,  Joseph  Phys.-Gkn.  Bomb.  Army 

Goddard,  A.  Lethbridge         Oapt  B.  ^ilta 

Yeo.  Oar. 
Godman,  B.  Temple    Oapt  6th  Drag.  GkU. 

(9/.) 
Gk>dwin,  John  Oapt.  late  Eng.  Oorps 

Turkish  Gontingent  (81) 
Goldie,  James  Oapt.  I7th  Lancers  (91) 

Goodenough,  James  Q.        Capt.  B.N.  (81) 
GKirdon,  J.  W.  Gol.  B.  E.  ADC.  to  tie 

Queem  (31) 
Gordon,  G.  T. 


C».^\.,'^:28< 
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Gordon,  Sam.  £.  CoL  BuA, 

Gordon,  Wm.  Lt-Col.  late  25th  Begt. 

*Gt)re,  James  A.  Miyor  7l8t  High.  L.  Inf. 
Gorman,  W.  J.         Oapt.  late  Ceylon  Rifles 

(9t) 
Gbsset,  A.  Migor  (ret.)  B.A. 

GoBset,  Henry  Yioe-AdmL  (SI.) 

Grant,  A.  Capt.  late  6l8t  R|^ 

Grant,  John  Jas.  Lt.-Col.  Boy.  Can.  Bines 
Ghray,  Bertie  J.  Lieut,  late  Boy.  Afr.  Corps 
Ghray,  0.  G.  late  Lieut.-Col. 

Ghray,  B.  A.      late  Hon.  Corps  of  Gknt.-at- 

Ajrms 
Ghcw,  Son,  Charles       Lieut-C^en.  Col.  7l8t 

Highland.  L.  I.  (S;.) 
Grey,  Sir  Geoive,  KCB.        Capt.  late  5drd 

Begt.  GK>T.  New  Zealand  (8/.) 
•Grey,BalphWilkinsLieut.-Col.6thMiddlx. 

Bifle  Yolrs. 
•Griffith,  Henry  Darhy,  CB.  Col.  2nd  B.N.B. 

Brags.  ADC.  to  tie  Qtieen 
Grosvenor,  Easl       Lt-CoL  Queen's  West- 
minster Bifle  Yobs.  MP.  (9/.) 
Ghrover,  Rev.  H.  M.       late  Chaplain  to  the 

Forces  (SI.) 
Gunnell,  E.  H.  Commr.  B.K.  (lOt.) 

Gunter,  Bohert     Capt.  late  4th  Drag.  Gds. 

•HAGGABD,  Thos.  T.  Muor  B.A.  Bombay 

(91) 
Hall,  G.  B.  Lt  late  19th  Lt.  Drags. 

Hall,  Henry     Li0at.-CoL  (ret)  Biad.  Army 

Hall,  Marshall         Lieut.  Boy.  East.  Midd. 

Mil.  (92.) 
Hall,  Thos.  Lt.-Col.  unatt. 

Hall,  W.  H.  Lieut.  B.N.  (9/.) 

HaUowell,  Edw.  Esq.  Deputy  Lt.  Middlesex 
HaUj  burton,  Lobd  J.  F.  G.  GCH.       Bear- 

Adm. 
Halsey,  H.  W.  B.  W.  Esq.  Dep. -Lieut. 

Sussex  (9/.) 
Haly,  Geo.  T.  Col.  (ret.)  108th  Madras 

Inf.  (10*.) 
Hamilton,  A.  P.  Yice-Admiral  (SI.) 

HamUton,  Sir  C.  J.  J.  BL  CB.  Lt.-Col.  late 

Scots.  Fus.  Gds.  (3/.) 
Hamilton,  H.  G.  Capt.  B.N.  (SI.) 

Hamilton,  Sir  J.  J.  £t      Lt-Col.  late  39th 

Begt. 
Hamilton,  J.        Capt.  late  Boy.  Beng.  Cav. 

(9/.) 
Hand,  George  S.  CB.  Capt.  B.N.  (SI.) 

Hand,  Geo.  Weightman  Lieut.  B.N.  (3/.) 
Hankey,  H.  A.  Maj.-Ghn.  unatt. 

Hanmer,  H.  KH.  Col.  late  B.  H.  Gds. 

Harcourt,  G.  S.  Esq.  Depty.  Lieut,  of  Bucks 
Harding,  Francis  Bear-Admiral 

Hardinge,  Edward  Capt.  B.N.  (9/.) 

Hardinge,  Henry        Lieut.-Col.  (ret.)  Bifle 

Brig. 
Hard  wick,  J.  Esq.  DCL.    Depty. -Lt.  Tower 

Hamlets 
Hare,  H.  J.  Capt.  4th  W.  York.  MU. 

Harris,  J.  B.  Capt.  late  24th  Begt. 

H&rriBon,  Rev,  Oct.  Swale,  MA.      Chaplain 

ii.y,  (31.) 

Earvey,  Giilmore  Commx.  BtiS .  (^.Ot.^) 


•Harrey,  Thomas 
HaweSi  A.  B. 
Hawkins,  Ethelred 
Hawkins,  F. 
Hawkins,  J.  S. 
•Haworth,  B3. 


Capt.  Bjr.  (S2.) 

Oapt.  late  Beng.  Army 

Capt  late  2&id  Begt 

C4>t  lateSQth 

OoLBJB. 

Lt-CoL  22nd  Ettit 


Art.  Yolrs.  (91,) 
Hay,  James  Becldbrd  Lewis         Bear-Adm. 
Hay,  John  Baker  Porter  Bear-Adm. 

Hay,  Sir  John  0.  D.  BaH.  CB.    Capt  B2f . 

M.P.  F.RJs. 
Haygarth,  F.    Lt-CoL  (ret.)  Sco.  Fns.  Ods. 
Heaton,  John  B.      Lt-CoL  87th  Begt  gU 
Hemery,  Clem.  Col.  Jersey  HiL 

Henderson,  G.  W.  M.  Oapt  late  S.  F.  Gds. 

Henry,  Bobt  John  Capt  late  4th  &  I 

Dr.  Gds. 
Herbert,  Hon.  A.  W.  E.  M.         lient  (ret) 

7th  HnsB.  (9^) 


Hewes,  T.  O. 
Hibbert,  F.  D. 

2nd  Drags. 
Hilton,  Thos. 
•Hincks,  A.  S. 


CaptBJ. 
Oapt.  B.  Bucks.  Yeo.  bto 


Oapt  late  19th  BmI 

Oapt  76th  Begt  (K.) 

Hod^,  Edw.  0.  CB.  MMOivGkn.  Cool  dr. 

Brigade,  Aldershot  (Si) 
Holbrook,  B.  K.  W.       Lieat  Boj.  MarioM 

L.  I.  (9^.) 
Holford,  B.  S.  Oapt  B.  Glouc.  Humii 

and  Depty  .-Lieut  Co.  Glouc.  (SL) 


HoUand,  F. 
Hooper,  Bd.  Wheeler 

Begt. 
Hope,  Arch.  White 

(3^ 
Hope,  Sir  Jas.  KCB. 


Oomiiir.  BJ7. 
Major  (ret)  eMi 

M.  Gen.  (ret)  BA 

Bear-Adminl 


Hope,  Wm.   Lt-Col.  03.  71st  High.  Light 
Inf  (91.) 


Hore,  Thos.      

Hotham,  Wm.  KH. 
Houstoun,  Wallace 
Howard,  Hon.  E. 
Howorth,  Bd. 
Hulse,  Sir  Edward 


Mi^.-Gen.  (ret)  BJB. 

Admiral 

Capt  BJT. 

Bear-Adminl 

Lieut.-Col.  (ret.)  RB. 

Lt.-CoL  late  S. 


Hants.  Mil. 
Humbley,  Wm.  Wellington  Waterloo  Capt. 

late  9th  Lancers 
Hussey,  Wm.  Hayter    Capt.  late  26th  Beet. 
Hutchinson,  W.  B.  Clerk  BJJ. 

•Hutton,  F.  Bear-Adm.  (Si.) 


INGILBY,  Wm.  Bates 
•Irving,  Alex.  CB. 


Major-Gen. 
CoLBA. 


JACKSON,  J.  Napper  Maj.-Gen.  Col.  99th 

Begt. 
James,  George  Maj.-Gen.  (ret)  BA. 

James,  W.  Major  late  26th  Begt. 

Janvrin,  F.  Ensign  late  20th  Begt 

Janris,  Sir  Samuel  Baymond      Lt.-CoL  h.p. 

7th  Drags.  Depty.-Lt.  Hants  (3/.) 
Jerroise,  F.  J.  E.  Esq.        Depty.-Lt.  Hants 

(3/.) 
Johnson,  Sir  H.  A.  Bart.  Capt.  late  8Ut  Bt. 
3o\ji^\i,  Svr^.Y.F.  JSor^     ^  Lieut-Col. 


LIST  OF  LIFE  MEMBEBS. 


o\) 


Johnson,  W.  S.  Lt.  Iftte  83rd  Begt 

Jobniton,  James  Lt.-CoL  8th  orKing*!  (9l) 
JohnBton,  Jftines  0.  Lieut.  "RJN. 

•Johnstone,  J.  Julius  Capt.  Chr.  Gkls. 

Johnstone,  H.  Wedderbume       Capt.  RK. 
Jones,  Hugh  M.      Lt.-CoL  78rd  Best.  (92. 
•Jonas,  OtiTer  J.  Capt.  B.N.  (9/.' 

Jones,  B.  O.  Lieut  BJS.  (8/.* 

Jones,  Theobald  Yioe- Admiral 

KBANE,  Edward  Col.  late  Gben. 

Gds.  (lOf.) 
Kell,  W.  a.  Capt.  late  E.O.L.I.  MiL 

Kelly,  Wm.  Beor-Adm. 

Kennedj,  B.  Hartley,  MD.         (ret)  Surg. 

BouL  Army 
Kropel,  FrecL  Chas.  Lt-CoL  Gr.  GMs.  (8;.) 
•Xerr,  Si.  Hon.  Lord  Fred.  H.  Capt.  B.N. 
Xerr,  WilL  Dalnrmple,  HD.        Surg.  B.N. 

•Key,  Astley  C.  CB.  Capt  B.N. 

Kinahan,  Bushard  Lieut  RN.  {91) 

King,  Heniy  Capt  AJNT. 

King,  T.  H.  Esq.  late  H.E.I.C.  Ser7. 

Kingsmill,  W.  Capt  late  S.  Hants  Militia 
Kifkland,  Sir  John  Army  Agent 

Knowles,  W.  Major  (ret.)  60th  Begt. 

Knox,  B.  W.      Lt-Col.  late  Sco.  Fus.  G^ 
Migor  B.  Bucks  Yeo.  Car. 

IiACON,  Heniy  J.  Capt  B.K.  (82.) 

Lamb,  Henry         Lieut.  HM.  Indian  Navy 

(3Z.) 
Lambert,  Thomas        Capt.  late  B.A.  (10#.) 
Larcom,  Thos.  Aiskew,  CB.  Mfg.-Q-en. 

(ret.)  B.E. 
Lardner,  Wm.         Lieut,  late  2nd  W.  I.  B. 
Lardy,  Christian  Fred.       Lt-Col.  late  53rd 

Begt. 
Last,  Edward  CoL  (ret.  full  pay),  2l8t 

B.N.B.  Fus. 
Lauderdale,  Earl  of,  CB.    Yice-Adm.  (3/.) 
Lawrence,  J.  B.        Capt.  late  Indian  Nary 
Lawrence,  A.  Johnstone,  CB.        Maj.-Oen. 

(91.) 
Lawson,  Bobert  Dep.  Insp.-0en.  Hosp.  (3/.V 
•Layard,  C.  £.  Lieut  16th  Beet  (9/.) 

Layard,  Henry  L.  Capt.  late  97th  Begt. 
Leclmiere,  Jobn  Commr.  B.N.  (3/.) 

Lccky,  John  Q.  Lt.-CoL  (ret.)  38th  Regt. 
Lee,  J.  H.  Lt.  late  South  Hantt}  Mil. 

Le  Mesurier  F.  A.  Lieut.  B.E.  (3/.) 

Lennox,  Lord  J.  G.  Lt.-Col.  late  6th  Drags. 
Lennox,  W.  O.  WC  Lieut-Col.  B.E.  (9/.) 
Lewis,  George  Chas.  D.      Mijor  (ret.)  B.E. 

(8/.) 
Lewis,  Henry  (a)  Comm.  B.K. 

Ley,  J.  M.  Col.  (ret.)  Madras  Artillery 

Liddell,  Hon.  Sir  Geo.  A.  F.  Col.  (ret.) 

6th  Drags.  (8^) 
Little,  R.  K.  Capt  late  Madras  H.  Art. 

Lloyd,  E.  M.  Lieut.  R.E.  (9/.) 

Lloyd,  John  H.  Commr.  B.N. 

Lloyd,  Mark  Capt  unatt 

LloVd,  William,  MD.  Surg.  h.p.  36th  Begt. 
Loftus,  Douglas  Lieut,  late  Qrcn.  Gds. 

Long,  Samuel      Lieut-Col.  late  Gren.  Gds. 


Lieut  B.N.  (92.) 
Lt-CoL  (ret)  Madr.  Art 


Long,  Samuel 
Loyd,  W.  K. 

(80 

Lucas,  H.  H.  late  HJl.I.C.  Sea  Seryice 

Luce,  William  Commr.  B.N.  (lOt.) 

Lugard,  Sir  Edw.  KCB.       Mijor-Gen.  CoL 

SIst  Beg.  Under  Sec  of  State  for  War 

(82.) 
Lyell,  t.  Li«nt  BJT. 

•MABEBLY,  Eyan,  CB.  CoL  B.A. 

Macbean,  Archibald  CoL  (ret.)  B.A. 

M^Call,  S.  Lieut  htte  5th  Drag.  G^. 

M*Donald,  Alex.  MD.  Surg.  h.p.  Ord. 

Med.  Dept. 
Macdonald,  Alex.  Lieut-CoL  Uite  68th 

L.  L  {II.  U.) 
Maodonald,  W.  Pitt        Lt-CoL  H.M.  15th 

Madras,  N.  I.  Paymaster-G«n.  Madras 
Ma)onnell,  Christo.      Capt  faup.  4th  B.LD. 

Gdfl. 
Macdougall,  A.  H.  Esq.        Boy.  Archers  of 

the  Queen's  Body  Guard 
M'Hardy,  J.  B.  B.  Bear-Admiral 

Mackenzie,  Keith  Stewart     Lieut  late  90th 

Lt.  Inf.  (9/.) 
Mackenzie,  B.  I.  M.  Lieut  B.A.  (9/.) 

Mackeson,  E.  Omt  Q.  O.  L.  L  Mfl.  (9;.) 
Mackintosh,  G.  D.  Esq.    late  Hon.  Corps  of 

Gent.-at-Arms 
•Mackirdy,  D.  E.  CoL  69th  Begt.  ^9^ 

^Maclean,  Heniy  John  Miyor  Bifle  Brig.  (82.) 
Maclean,  J.  L.  Capt  U^  69th  Begt 

M*Lennan,  J.  MD.  Phys.  Gen.  (ret.) 

Bombay  Army  (42.) 
Madden,  Chas.  Capt.  B.N.  (82.) 

Mahon,  D.  Major  late  98th  Begt. 

Mahon,  H.  J.  Pakenham  Lt  late  8th  Huss. 
Maitland,  Fred.  Thos.  CoL  late  B.  S.  Corps 
Malet,  Sir  A.  Bart.  Col.  late  Yeo.  Cay. 

and  Depty.  Lieut,  of  Wilts 
Manchester,  W.  D.  His  Grace  the  Dukb  of, 

Miuor  Huntingdonshire  Lt  Horse  Yolrs. 

(U) 
Manners,  Bussel  H.  Vice- Admiral 

Manning,  C.  A.  Capt^  late  2nd  Surrey 

Yeomanry  (lOf.) 
Mansel,  J.  C.        Capt  late  Northumb.  Mil. 
Margary,  A.  B.    M^or  late  54th  Begt.  (97.) 
Marsh,  J.  C.  Lory,  MD.        Asst.  Surg,  late 

Notts  Mil.  (92.) 
Marshall,  W.      Lt-CoL  kte  ParticuUr  Ser. 
MarshaU,  WnL  Esq.     Depty.  Lieut.  Cumb. 

MP.  (92.) 
Martin,  James  Capt.  late  Bifle  Brigade 

Martin,  T.  Yioe- Admiral  (I0#.) 

Mason,  G«o.  Capt.  late  4th  Foot 

Massie,  Watkin  Lieut  late  Ind.  Army  (92.) 
Matson,  Henry  Major  late  58th  Biest. 

Mayne,  Dawson  Capt  B.N. 

Meiklam,  J.  Lieut,  late  9th  Lancers 

Melville,  H.  YiscouKT,  KCB.      Lieut.-Gen. 

Col.  60th  Boy.  Bifles 
Mercer,  SamL  Capt.  B.N. 

MeyncU,  Henry  Admiral 

Mihnan,  G.  H.  L.  Lt-CoL  B.A.  (82.) 

Mitchell^  Akx.«  ^%:^^«'^^.^^%l^s^^ 
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Capt.  Iftte  8nd  Mad. 


IffolynouZ}  A.  M« 

Bur.  Lt.  Inf. 
Holyneux,  A.  Mitchell     Lieut.  28rd  B.  W. 

Fob.  (3{.) 
Holynenz,  E.      Lieut.  7tli  Drag.  Gda.  (81^ 
Moljneux,  W.  H.  Oapt.  BJn. 

Molyneux,  H.  W.  Mitchell         Lieut  BJ^. 

(3/.) 
Moncrieife,  Geo.  Miy.-Qeii.  (81.) 

Moncrieflfe,  Sir  T.  JBari.       Col.  Boy.  Perth 

Bifles 
Montaeue^  Willoughby      Major  (ret.)  B  JL. 
MonteSore,  Sir  Moses  Bart.  FBS.        Capt. 

late  Surrey  Local  WL  and  Depty.-Lieut. 

of  Kent 
Montresor,  Fred.  Byng  Capt.  B.N. 

Moody,  Bich.  Clement  C<^  B.E. 

Mooie,  Cha.  £W.       Major  late  82nd  L.  I. 

(lOf.) 
Hoore,  J.  Capt.  late  80th  Bert. 

Moore,  T.  N.  Commr.  B.!n. 

Morant,  J.  L.  L.  Lieut.  B.B.  (92.) 

Morrah,  Jas.  A.  Capt  60th  Boy.  Bifles 

Morris,  E.  Lieut,  late  64ui  Beat 

Mould,  John  A.  Dep.  Insp.  of  Hosps.  BJf. 

Mould,  Thos.  Bawlings  Col  BJC. 

Mowbray,  0-.  T.     Capt  Leicester  Mil.  (92.) 
Moysey,  H.  G.  Lieut,  late  llth  Bngs. 

Murchison,  Sir  Boderiok  Impey,  KCB.  FBS. 

Ac.  Capt  late  7th  Lt  Drags.  (lOr^ 
Murray,  Alex.  Ospt.  B.K.  (8{.) 

Murray,  Dennis,  MD.  h.p.  Staff  Sure. 

Murray,  Freeman  Major-Qen.  (9M 

Murray,  Hon.  Henry  Ant.  Capt  BK.  (lOf .) 
Murray,  Sir  Patrick  Keith  Capt  (ret) 

Gr.  Gds.  (3^.) 
Musgrare,  Sir  Gteorg,Bart.    Deputy-Lieut. 

Cumberland  and  Westmoreland 
Muttlebury,  J.  S.         Major  late  Srd  Buffs 

NORTHUMBEBLAKD,  Algernon  Percy, 
His  Grace  The  Duia  of,  KG.  FRS.  FSA., 
&c.  Admiral,  President  of  Uic  Institu- 
tion 

Napier,  W.  C.  E.  CoL  Com.  Staff  Coll. 

(30 
Neele,  Thos.  Clarkson,  Esq.  late  Mate  B.N. 

Netterville,  A.  J.         Lieut,  late  12th  Regt. 

Neville,  Park  Percy  Lt.-Col.  late  63rd  Regt. 

Hon.  Corps  Gent. -at- Arms 
Newcome,  G.  Capt.  late  47th  Regt. 

Nicholl,  Edward        Lt.-Col.  late  84th  Regt. 
Nicholson,  J.  A.  Stewart         Lieut,  late  Gr. 

Gds. 
Niflbet,  Alex.  MD.         Inspector  General  of 

Hospitals  and  Fleets 
Nisbet,  David,  MD.   Surg,  (ret)  Ben.  Army 
Nokes,  J.  Major  late  65th  Regt. 

•Nolloth,  Matthew  S.  Capt.  R.N.  (3/.) 

Nolloth,  Peter  B.      Col.  (ret.  f.p.)  R.M.L.I. 
Noott,  E.  G.  Staff.  Asst.  Siirg.  (9^.) 

Northwick,  LoBD      Col.  Herefordshire  Mil. 
Norton,  J.  F.  Capt  55th  Reet.  (9/.) 

IfoHon,  R.  T.  L.      Capt.  late  2nd  L&e  Gds. 
Nugent  J  Geoi^e  Major  (ret.)  SindDra^.QtOLa. 


a  CALLAGHAN,  George  W.  Boo^  Oipt 

BN. 
O^Donnell,  Sir  Charles  B.   lig^-Gtm,  Col 

18th  Hum. 
OgilTT,  Wm.  fMaior  xattL 

O&nixon,  J.  Wm.  Capt  &N. 

direr,  Bd.  Aldworth      Bear- Admiral 
Olpherts,  Biohard  Capt  late  let  W.  L 
^Ommanney,  Erasmus         Hear-Adm.  (H) 
Orde,  Sir  John  P.  Bart. 

Aigyleslure 

*ley 

(8f.) 
Otway,  C.  W.  Esq, 

OuTxy,  h:  a.  CB. 


I>eptj.-Lt 


Ottley*  E.  J.  Capt  Edmonton  B.Bifl0Bsc^ 

IsfceMataBjr. 
OoLvnati 


PACKB,  Edmund      Oapt  Islo  &  H.  CUi. 

(80 
Paoke,  G.  H.         Lt-OoL  (let.)  M4li  Bcgt 

(10».) 
Fakenham,  John  TiDe-Admail 

Pakenham,  H<m.  T.  A.  Ospt  BJT.  (N) 
PapilloD,  Alex.  Fred.  Wm.         Mi^  (nfc) 

B.A. 
Parker,  J.  Capt  late  HA.O. 

Paikinson,  C.  F.  CoL  lalie  70&  Be|t  OU 
Parkinson,  J.  B.  Capt  late  edtlhlitm. 
•Parry,  Charles  Commr.  B.K.  (8L) 

Parry,  F.  John  Mijor  K.OX.  lot  MiL 

Paschal,  G^.  Fred.  Lt.-CoL  unstt 

Paterson,  WiUiam       Capt.  late  60th  Bojit 

Bifles,  Prof.  MiL  Serr.  Boy.   MiL  <U 

Sandhurst  (8Z.) 
Patton,  Bohert  Yioe-Adsuiil 

Paulet,  LoBD  William,  CB.    Mij.-Gen.OaL 

68th  L.I.  Comg.  South  Westo.  Dis,  (81) 
Paynter,  J.  A.  Capt.  B.N.  (9/.) 

Peace,  R.  Uommr.  B.5. 

Peach,  H.  P.  K.  Capt.  late  R.  H.  Gdj. 

Peacocke,  G.  J.  CoL  16th  Best  (S/.) 

Peard,  Henry  Comet  late  5th  Dr.  (Ha, 

Pearson,  Sir  Edwin    Lieut,  late  of  the  Yeo. 

of  the  Guard 
Pearson,  Richard  Arthur,  MD.         Surgeon 

h.p.  87th  R.  I.  Fua. 
Pcdder,  H.  N.   Capt  late  Srd  R.  Lane.  MH. 
Pen,  Sir  Watkin  Owen,  KCB.  AdminO, 

Commissioner  Green.  Hosp. 
Pendarves,  E.  W.  Wynne,  FRS.  Lieut-CoL 

late  Royal  Com.  Miners  Lt.  Inf. 
Ponder,  Francis  Henry   Capt.  5th  Fus,  (li.) 
Percivail,  Charles      Vet.  Surgeon,  h.p.  BA. 
Perston,  Darid,  MD.        Surg.  h.p.  18th  Lt. 

Dr. 
Petit,  L.  P.  Esq.  hite  Mid.  B5. 

♦Pliilliniore,  Augustus  Captain  R.N.  (3/.) 
PhilUpps,  H.  C.  M.  Lieut.  RK. 

Pickard,  A.  F.  Lieut.  RA.  (9/.) 

Pigot,  J.  H.  S.  Esq.,  FAS.  Depty.  Lt.  Som. 
•Pike,  J.  W.  Comr.  R.N.  {91) 

Pakington,  E.  W.  Capt.  RN. 

Pim,  Bedford  Capt.  R.N.  (9i.) 

Piiison,  Albert  Lt.-Col.  37th  Madras  NX 
Piper,  H.  Lt.-Col.  late  38th  Reet. 

Pitman,  John  C.  Commr.  BN. 

^o\ti\iei,  5 .  A..  Commr.  R.N.  (9/.> 

'5o\e,  Ks^XxNM  CSvaJ^^a^  ,^,^y^..<i«L.  (8/.) 
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Pollard,  James  P«  Esq.       late  of  the  Audit 

Ottee(SL) 
PoDook,  fVed.        Lieut  (ret.)  Bengal  Ens. 
Pollock,  Sir  Geo.  GOB.  KSI.         Ghen.  Col. 

Oommt.  B.A.  Bengal  (2L) 
PansonW,  Hy.  Fred.     CoL  Gren.  G^.  (3/.) 
Poole,  Wm.  Hnlrtead     Capt.  late  N.  Salop 

Teo.  Car.  h.p.  S.A. 
Poore,  Bobert  ICaior  8th  Hubs.  (9/.) 

Porcher,  B.  A.  Commr.  B.N.  (91.) 

Powdl,  Soott       Capt.  late  23rd  B.  W.  Fub. 
Powell,  W.  T.  B.  Lt.-.Col.  Commt.  B. 

Curdig.  Bifle  Corpt 
Powell,  W.  Wellington  Capt.  late  86th  Bgt. 
Powis,  Babl  of       Lt.-CoL  Salop  Teo.  Car. 

Prendergasty  H.  N.  D.       Major  B.E.  Mad. 

PMsoott,  Sir  H.  KCB.  Admiral 

Preston,  Sir  Henry  Lindsay,  Bart.       Capt. 

KN.  (SI.) 
Praston,  B.  Lt.-CoL  late  12th  Best. 

•Prerost,  James  C.  Capt.  B.N. 

Priaulx,  Henry  St.  Geo.       Capt.  late  K.  O. 

Stafford  Bidbs 
Priaulx,  Jas.  CoL  Boyal  Guernsey  MiL 

ADC,  to  tke  ^leen 
Price,  William,  Bsq.  Army  Agent 

Prower,  J.  B.  M.  Capt.  late  67th  Bezt. 

ProwBCjWm.  Jones  Capt.  B.N. 

QUICK,  Qeo,     Capt.  late  Ist  Boyal  Drags. 

BAMSAY,  G.  A.  BH.  M%jor  late  77th  Begt. 
Bamsay,  Wm.  FBAS.  CB.  Bear-Adm. 

(lOt.) 
Bamsay,  W.  M.  Major-Gen. 

Bamsden,  Frank  Capt.  B.N. 

Bamsden,  Sir  John  W.  Bart.  MP.       Capt. 

W.  York  Art.  Volunteers 
Bawlinson,  i9*r  Henry  C.  KCB.    Lieut.-CoL 

(ret.)  Bombay  Army 
Beed,  Francis       Capt.  late  Ist  Boy.  Drags. 
Bmiardson,  Edw.  Birch,  CB.         Col.  late 

Gren.  Gds. 
Beynolds,  G.  S.  Capt.  B.N. 

Bhodes,  Gt>dfrey  Major  iinatt.  (3^) 

Bich,  G.  W.  T.        Lt-CoL  7l8t  High.  L.I. 

(91.) 
Bichiurdson,  Thos.         Capt.  h.p.  7th  IIiiss. 
BiddeU,  Ch.  J.  B.  CB.  Col.  R.A.  (3/.) 

Bobe,  Fred.  Holt,  CB.   Maj.-Gon.  lute  87th 

Boy.  Irish  Fus. 
•Bobcrtson,  A.  C.  Lt.-Col.  8tli  or  King's  (3Z.) 
Bobinson,  Bobert  S.  Bcar-Adm.  (3/.) 

Bobinson,  Walter  F.  Commr.  B.N. 

Bochfort,  Ghistavus  Cowper  Col.  (ret.) 

Madras  Army 
Booper,  John  Capt.  late  Kiflc  Brig. 

Boscow,  S.  Commr.  K.^. 

Boss,  Eglintoun  F.       Lt«  late  1st  Koy.  Sur. 

Mil. 
Boss,  George  Capt.  R.E.  (3/.) 

Bous,  Hon.  H.  J.  Adm. 

Bowan,  Sir  William,  KCB.  Gcu.  Col. 

62nd  Lt  Inf. 
BiisseU,  H.  B.  Oapt.  67th  Bcgt.  (91.) 


Bussell,  Sir  William,  Bart.  CB.      h.p.  Cot 
Uth  Hussars  (3^ 

ST.  QUINTIN,  MaU.  C.  D.    CoL  late  90th 

Lt.  Inf. 
Sandilands,  E.  N.    Major  Beng.  Staff  Corps 

(91.) 
Sandwith,  F.  B.  Oapt.  10th  Begt.  (9/.) 

•Sandys,  H.  Stair  Lieut.  B.N.  (9/.) 

Saumarez,  Hon.  J.  St.  Vincent         Col.  late 

16th  Lancers 
Saurin,  Wm.       Lt.-CoL  (ret.)  Beng.  Army 
Sawbridge,  S.  Lieut.  Bjf. 

Scott,  Daniel  MD.       late  Insp.  Gten.  Army 

Hosps. 
Scott,  G«orge  Vice- Admiral 

Scott,  James  Bt.  Capt.  late  4th  Dr.  GKls. 
Scott,  John  Binneiy  Commr.  B.N.  (8/.) 

Scott,  W.  H.  H.  £sq.  Asst.  MiL  Storekeeper 

(91.) 
Scratchley,  P.  H.  Major  B.B.  (9/.) 

Scale,  F.  B.  Esq.  FG^.  late  St.  Helena  Begt. 
Seymour,  Sir  G.  F.  GKIB.  GCH.  Admiral 
Seymour,  H.  Maj.  late  23rd  B.  Welch  Fus. 
Seymour,  Sir  Michael,  GCB.  Vice- Adm. 
•Seymour,  W.  H.  CB.        CoL  2nd  Dr.  CWs. 

(10#.) 
Shadwell,  Chas.F.  A.  CB.    Capt.  B.N.  (SI.) 
Shadwell,  Lawrence  CoL  unatt. 

Sharp,  H.  J.  Major  late  86th  Begt. 

Sharpe,  J.  H.  Capt.  55th  Begt.  (9^) 

Shawe,  B.  F.  Major  unatt. 

Shearman,  John  Major  late  48th  Begt. 

Sheffield,  J.  C.  Capt.  late  21st  BJ^3. 

FusiUers  (91.) 
Shelly,  J.  Nicholas  Surg.  h.p.  Greek  Lt.  Inf. 
Sherer,  Joseph,  KH.  Bear-Adm. 

Shipley,  Conway  M.  late  Lieut.  B.N. 

•Shortland,  Peter  F.  Capt.  B.N.  (SI) 

ShorUand,  Willoughby  Lieut.  B.N. 

Silleiy,  Bob.  MD.  h.p.  Staff  Sum. 

Simmons,  J.  Lintom  Arabin,  CB.  Col.  BJS  • 
Simmons,  T.  C.  Esq.  late  of  the  Hon.  Corps 

of  Gent. -at- Arms  (3^) 
Simmons,  T.  F.  Capt.  late  72nd  Highlandrs. 
Simpson,  Sir  James,  GCB.  Gen.  CoL 

29th  Regt.  (1/.) 
Sinclair,  C.  A.  Lieut,  late  56th  Begt. 

Skcy,  J.  MD.  late  Insp.  Gen.  Army 

llosps.  (1/.) 
Skinner,  A.  McG.  Capt.  B.N. 

Smith,  C.  H.  Esq.      late  of  Malta  Dockyard 
Smith,  E.  II.  Capt.  late  76th  Begt. 

Adj.  Dorset  Mil. 
Smith,  Henry,  CB.  Vice- Admiral 

Smith,  Horace  J.      Capt.  South  Herts  Yeo. 

Cav.  (3/.) 
Smith,  Pliihp  Capt.  Gr.  Gds.  (3/.) 

Smjili,  George  Major  late  65th  Begt. 

Smyth,  H.  C  W.  Major  (ret.)  Bengal  Army 
Smyth,  Bt.  Carmichael  Major  late  36th 

Regt. 
Smyth,  WilUam  Capt.  B.N. 

Sm\ili,  W.  II.   KFM.  DCL.   FRS.   FSA. 
FRAS.  &c.  Admiral  (SI.) 

Somerset,  Hit  Grace  the  DuKi.  <iC^\ai5i. 
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UST  OF  LIFB  MBMBESS. 


Capt.  B.N.  (91) 

Pajxn.R.I«. 

CoL  I.  P.  O. 


tSoxnersot,  Ii.  S.  U. 
Soathey,  J.  Lowther 
Sparks,  Jas.  P^ttoun,  CB. 

Dublin  (SL) 
Speer,  W.  V.  Capt.  8rd  Soy.  Surrey 

Mil.  (92.) 
•Spratt,  Thomas  A.  B.  CB.  Capt  B.N. 

Stace,  Henry  Coope  CoL  (ret.)  B. A. 

Stainforth,  Bev,  J^.  J.  Capt  late  Beng.  Cay. 
Stanley,  St.  Ho*.  Lobd,  MP.  m.) 

Stanton,  Edward       Lt.-CoL  (ret)  Bombay 

Art.  (8^) 
StBnton,  Edward,  CB.  CoL  B.B. 

Btareley,  Wm.  CoL  44th 

Sterhng,  Sir  Anthony  Cunningham, 

CoL  unatt  (8^) 
Steward,  Hen.  Holden   Capt.  2nd  Dr.  GkLs. 

(8Z.) 
Stewut,  Alex.  Esq.     Ordnance  Storekeeper 
Stewart  Alex.  Esq.     Depty.  lieut.  Norrolk 
Stewart  John  Campbell  Capt.  72nd  Highs. 

(92.) 
Stewart  Bich.  H.  Esq.  War  Office 

•Stewart,  W.  Little  Lt-CoL  2nd  Dep.  Batt 

Chatham 
Stilwell,  John  QiUian,  Esq.       Katy  Agent 

(82.) 
StQwell,  Thomas,  Esq.  KaTT  Agent 

•Stirling,  Chas.  Capt  B.N.  (92.) 

Stirling,  M.  Esq.  Boyal  Archers  of  Scotland 
Stopford,  Bt  Fanshawe  Bear-Adm. 

Stotherd,  Bich.  Hugh  Capt  B.E.  (82.) 

Stuart,  Donald  Major  late  46th  Legt 

Stuart  Herbert  Crichton,  Esq.  D^ty.  lieut. 

Bute 
Stuart,  Wm.  Esq.       Depty.  lieut  Bedford 
•Stubbs,  F.  W.  Capt  Eoy.  Horse  Art.  Beng. 

(92.) 
Stucley,  W.  L.  Lt.-CoL  Gren.  Gds. 

Sudeley,  S.  C.  G.  Lord  Capt.  (ret.)  Or.  GWs. 
Soliyan,  Bartholomew  J.  CB.  Bear-Adm.  (Zl.) 
Sulivan,  Thos.  Boss  Capt  B.N.  (32.) 

SuUivan,  H.  Col.  late  6th  Ecgt 

Sweney,  Eugene,  Esq.  Admiralty  (3/.) 

Symonds,  T.  P.  Lt.-CoL  Hereford  MIL 

Symonds,  T.  G-.  Lieut,  late  4th  Dr.  Gds. 
Synge,  Millington  Hy.  Lieut-Col.  B.E. 

TALBOT,  Sir  Charles,  KCB.      Vicc-Adm. 

(10#.) 
Tanner,  J.  N.  Lieut.  82nd  Begt.  (92.) 

Tapp,  Thos.  CB.   Col.  103rd  Boyal  Bombay 

Fus.  A1>C,  to  the  (iueen 
Tarleton,  J.  W.  CB.  Capt.  B.N.  (32.) 

ADC.  to  the  Queen 
Taylor,  C.  S.  S.  Capt  B.H.A.  (92.) 

Taylor,  Pringle,  KH.  liieut-Q-en.  Col. 

24th  Bcgt. 
Taylor,  WUbraham    Capt.  6th  Batt.  Middl. 

Rifle  Vobrs.  (92.) 
Teale,  Chas.  Shipley         Col.  (ret.  fall  pay) 
Tenison,  Edward        Capt.  late  14th  Drags. 
Thackwell,  Jos.  Edwin  Lt-CoL  unatt. 

Asst.  Adj.  Gen.  Portsmouth 
Thompson,  T.  Perronet  Lt.-Gen. 

Tbompaon,  C.  W.       Col.  7lh  Dt,  Gd».  (^L) 
Thomson,  E.  B.         Lieut,  lato  14t\i  Ititae^. 


Thresher,  Wm.  lieut  BJST.  (OL) 

Tighe,  Jas.  Lowrie  Sufg.  h.p.  12tk  BajJjuL 
Thnbrell,  T.  CB.      LiaaLCoL  (rat)  ^ 

Army  (10«.) 
Tinling,  E.  B. 
Todd,  James  Henxy    ICaj.  P.W.O.  Donnri 

MiHtia  ^^ 

Tomkyns,  JRev,  John  Oa|>t  late  Bojil 

Drags. 
•Torrens,  H.  D.   Ideut.-CoL  2drd  B.  Wckfc 

Fus. 
Townley,  George  Lteut  lato  Bifle 

Trafford,  H.  T.        Capt  48rd  Lt  Infl 
Tryon,  Bobert  Oupt  BK 

Tubbs,  BobertEsq.  Depty.  Lieut  TiCddlsf 
Tupper,  A.  C.    Capt  late  Boyal  Biedknoci- 

shire  Bifle  Begt  (82.) 
Tupper,  D.  W.  Major  50th  Begt  (SL) 

Turner,  F.  H.  CoL  lato  Qreii.  Qdi. 

Turner,  William  Bear-Adii 

Tumor,  Christopher  Hatton         Lieut  3ik 

Brigade  (92.) 
Tweeddale,  Gkeorge,  Mabqitib  o(  ST.  KGB 

Gen.  CoL  2nd  Life  GkU.  (SI.) 
Tylden,  Sir  J.  Maxwell      Lt.-Col.  late  ttnd 

L.I. 
^ler,  Sir  James       Lieut,  lato  of  the  Boo. 

Corps  G«nt-at- Arms  (3IJ 
Tyler,1a.  W.  Capt.  IBJL  (tL) 

TVtler,  Wm.  Eraser     Capt  kto  9th  BsmA 

Light  Cavalry  (92.) 

VALIANT,  Thos.  Jas.  lfM..GM. 

Yandeleur,  John        Col.  lato  10th  Uiwin 

Yerling,  Jas.  MD.  Liap.  Ghm*  h.p.  Oii 

MedTDept 

♦Vemey,  E.  Hope  Commr.  B.N.  (^) 

Vernon,  Lord  Geo.  J.  W.  Major  Derbyiiiiit 
Bifle  Volrs,  (92.) 

Vernon,  Hon.  A.  H.  Capt  Commt  2nd  Corpi 
Derbyshire  Bifle  Vols.  (92.) 

Vernon,  W.  F.      Capt  lato  68th  Begt  (32.) 

Vivian,  Hussey  Lt-CoL  4th  owanMS 

Bifle  Volrs.  MP.  (92.) 

Vivian,  Sir  Bobt.  J.  H.  Lieut  Oen. 

H.  M.  I.  Forces 

Vyvyan,  Bich.  H.  S.  Lt.  lato  Duke  of  Cora- 
wall's  Bangers. 

WALES,  HBH.  THE  PBINCE  OF,   KG. 

KSI.  Gen.  Col.  10th  Hussars  (92.) 
WaddHove,  C.  L.  Capt  B.N.  (82.) 

Wake,  Baldwin  A.  Commr.  BJ*. 

Walker,  A.  L.  Lieut.  99th  Begt.  (92.) 

Walker,  Sir  Baldwin,  W.  Bart.  KCB. 

Bear*  Admiral 
Walker,  C.  F.  Lieut.  B.N.  (32.) 

Walker,  E.  W.  Forester,  CB.         Maj.-Oen. 
WaUis,  -Sir  P.  W.  P.  KCB.  Admiral 

Walpole,  Sir  Bob.  KCB.        Maj.-Gen.  (9/,) 
Walter,  E.  Capt.  late  8th  UuMars  (32.) 

Ward,  F.  B.        Lieut.-CoL  (ret.  h.p.)  BA. 

(10..) 
Ward,  James  H.  Capt.  RN. 

Ward,  Will.  Cuthbert         Lieut.-Gcn.  CoL- 

Commandant  BE. 
^  M^N^  ,^  Csw^V  ^\fc^  ^>a*k  Down  MiL 
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Wttrden,  Fred.  GB.  Bear-Adm. 

Wairen,  Wm.  OB.  Bear-Adm.  (ZL) 

WttRj,  B.  T.  lieat  B.A.  (9u 

Watem,  Ifaroos  AntoniiiB  Major-Gen.  B.E. 
Waikixia,  Weeiarop  M^or-General,  Col. 

H.1L  48ih  Madne  N.I.  (8^.)' 
Wadm^  John  Wjat  Yioe-Admiral 

Waftti,?.  J.  0^  late  Oumb.  &  Weetmore- 

land  Yeo.  Hum. 
Webb,  Sir  Kmry  Gapt.  late  Life  Qds. 

Webb,  J.  M.    Gapt  late  4Ui  B.  Irish  Drag. 

Odi. 
Webfter,  iSfir  Angoetcif  F.  ^oii.  Lieut  B.K. 
Weloh^  J.  W.     GuDt  late  Hon.  Art  Comp. 

(3L) 
Weller,T.  ILIL  Gapt  W.  Kent  MiL 

Wellealej,  JJcm.  William       C^t  late  B.N. 
WeUington,  Arthur  Dun  of;  E!^.     Lieut.- 

Oen.  OoL  Gomdt  Tiot  Bifle  Yobn. 
Wemyw,  Darid  Doudae        Gapt  late  46th 

Begt  and  Boyal  Monte.  Bifles 
WemTH,  W.  B.  Lt-GoL  late  let  Beng.  Gar. 

(W.) 
Weet,  JGToa.  W.  B.  B.     Gapt  Gr.  Gds.  M.) 
Weeten,  Jae.  Bocer     GoL  late  Beng.  £ng. 

(8/.)  ^ 

Wheatley,  John  Gapt  B.N.  (SL) 

Whiohoote,  Qtom  M^.-G^n^unatt 

Whin7atea,iSiirBdw.GhaB.KGB.  SIH.  Lt- 

Gkn.  GoL-Gommt  B.A. 
Whiflhy  GlaadiuB  B.    Lieut  late  14th  Hum. 

(BL) 
Whitbread,  W.  H.  Eeq.         Deputr-Lieut 

Bedford 
White,  Lonune  Miyor  unatt.  Barrack 

Master,  London  (82.) 
Whitter,  J.  K  Baq.     late  Asst  Pa7m.-0en. 
Whittingham,  Feidinand,  GB.      Col.  unatt 
Wlehtman,  Qeorge  Lt-GoL  late  67th  Bost 
WilkinBon,  Ghas.  Bdmund  Gol.  B.E. 

Williams,  T.  B.  Gipt.  late  4th  RI.  Dr.  (Hs. 
Williamson,  J.  Baq.  late  B.N. 

Willink,  W.  N.  Mid.  R.N.  (91.) 

Wihnotk  Chaa.  Bdward  Gapt  B.N. 

Wilaon,  Qeoige        Lt-GoL  late  65th  Begt 


Wilson,  John  P.      Lieut  Ist  Warwick  MiL 

Wilson,  Lestock  P.  Baq.  Lieut,  late  Westm. 

Volunteers  (9L) 
Wilson,  Thomaa  Gapt.  B.N.  (lOr.) 

Wilaon,  SirT.yL  Btitk  GoL  W.  Kent  Mil 

(8Z.) 
Wilton,  T.  BABLof,  GKM.  GoL  Q.O.LL  MiL 
Winoheater,  Mabquxs  of      GoL  Hanta  MiL 
Winter,  Ghas.  Gapt  late  66th  Begt 

Winterton,  E.  Babl  of     Gapt  Gommt  6th 

Sussex  Rifle  Vob».  (8f.) 
Witt,  Geo.  E.  Esq.  FBS. 
Wood,  St.  JJoa.  Sir  Ghariea,  Bart,  GGB. 

Secretary  of  State  for  India 
Wood,  Jas.  Gapt  h.p.  B.M.  L.  L 

Woodall,  John,  Esq.  Deputy-Lt.  York* 

shiie  (lOff.) 
Woodford,  Sir  Alexander,  GGB.  GGMG^ 

Gen.    GoL  Sco.    Fua.  Gds.  Lieut.-Gor. 

Ghelsea  Hospital 
Woodgate,  Thomas  Gommr.  B.N. 

Woodgate,  William  Lieut  late  26th  Begt 
Wrej,  W.  Long  Lieut  late  Newf.  Gorpa. 
Wright,  Ghas.  Jaa.  GoL  B.A. 

Wright,  S.  Oapt  late  8rd  BufEk 

Wroughton,  J.  W.  Lt-GoL  late  Golds.  Gda. 
Wyatt,  S.  Gapt.  Kp.  BJL  (31.) 

Wylde,  Wm.  GB.  Lieut-Gen.  GoL-Gommt 

RA.  (3/.) 

YALE,  W.  Pany,  GB.     Lt-GoL  late  32nd 

L.  L 
Yelyerton,  Hastings  B.  CB,         Bear-Adm. 

Second  in  command  Mediterranean 
Yorke,  Philip  Jas.  FES.  GoL  late  Soo. 

Fus.  Gkls.  (3t) 
Yorko,  Reginald  Gapt  RN. 

Young,  Allen  W.  Lieut  B.N.R.  (9^.^ 

Young,  Horatio  B.  Gapt.  R.N. 

Young,  Jas.  Robt  Mf^or-Gkneral  (lOf.) 
Young,  W.  L.  M.  GB.  Superintend,  of 

Stores  (3^) 
Yule,  Jaa.  Gommr.  R.N.  (81. 


HONORARY   MEMBERS. 

Btx.Laws. — BEonoir  X. 
His  Majeely  the  £ikg  of  the  Nethkblaiom. 
His  Boyal  Highness  Prince  Alexander  of  the  Netherlands. 
His  Boyal  Highness  the  Count  de  Paris. 


Tlie  Hon.  Lady  Chrey. 

Mrs.  Smyth. 

Lady  Grey. 

Mrs.  Efferton  Hubbard. 

Mrs.  Akxander. 

Mrs.  Jackson. 


Lady  Mulcaster. 
Mrs.  Somerrille. 
Miss  Maiy  SomerTille. 
Miss  Martha  Somerrille. 
Lady  Emily  Ponsonby. 


Lady  Gomm. 
Lady  Taylor. 
Mrs.  Hayes. 
Miss  Boberts. 
Lady  Franklin. 


Addams,  Bobert,  Esq. 

Anderson,  John,  Esq.  Assistant  Superintend- 
ent Boyal  Q-un  Factories,  Woolwich. 
Arrow,  Fred.  Captain 
Baldock,  William,  Jun.  Esq. 
Behne8,  William,  Esq. 
Bentham,  Gkorge,  Esq.  FBS.  LS.  and  HS. 
Bentley,  Kichard,  Esq. 
Bourne,  John,  Esq.  CE. 
Broderip,  W.  J.,  FES. 
Brooke,  Sir  James,  £CB.  Bigah  of  Sarawak. 
Casher,  E.  Esq. 
Close,  Mark  C.  Captain 
De  la  Chaumette,  F.  T.  Esq. 
Downes,  Edward,  Esq. 
Drummond,  A.  Mortimer,  Esq. 
Drummond,  A.  Eobert,  Esq. 
Drummond,  Charles,  Esq. 
Drummond,  G^rgc,  Esq. 
Drummond,  John,  Esq. 
Fairbaim,  W.  Esq.,  LLD.  &e. 
Fergusson,  James,  Esq.  FRAS. 
Filose,  Capt.  Scindia's  Sendee 
Galton,  Fran.  Esq.  MA.FRS.  TRQ&. 
Gordon,  A.  F.  Esq. 
Gould,  Jolin,  Esq.  FRS.  &c.  &c. 
Qre}\  Riqht  Hon,  Sir  George,  £t.  GOB.  MP. 
Hardwick,  Philip,  Esq.  FRS. 


Harris,  Sir  William  Snow,  FBS. 

Hayerfield,  JUo.  T.  T.  BD. 

Henslowe,  Professor. 

Hope,  jRev,  F.  W. 

Jones,  Owen,  Esq. 

Laird,  John,  Esq.  M.P. 

Laurence,  Si.  San.  Sir  J.  Biori.  GCB.  ESL 

PC.^  Yioeroy  and  GK>Temor-G^^  d 

India. 
Lee,  J.  Esq.  LLD.  FBS.  FRAS.  &c. 
Mallett,  R.  Esq.  CE.  FBS.  &c. 
O'Byme,  W.  %  Esq.  Author  of  « ISnA 

Biography." 
Oliphant,  Laurence,  Esq.  FBGS. 
Pettigrew,  W.  V.  Esq.  M.D.  Ac. 
Sandwith,  Humphrey,  Esq.  MD.  CB.  DCL 
Sedgwick,  Professor,  FBS.  &c. 
Sm;^h,   C.  Piazzi^  Esq.  Ajstro.    Boy.  fir 

Scotland 
Smyth,  W.  Warrington,  Esq.  FBS. 
Stephens,  Andr.  John,  Esq.  FBS.  Standing 

Counsel  to  the  Institution. 
Taylor,  G.  L.  Esq.  Architect  of  the  Insti' 

tution.  I 

Tobin,  Geo.  Webb,  Esq.  • 
Wliewell,  Professor,  FRS.  FRAS. 
Wigram,  Clifford,  Esq. 
Wyatt,  James,  Esq. 


CORPS  DIPLOMATIQUE. 

Austria. — Apponyi,  Count,  Ambassador  Extraordinary  and  Plenipotentiary. 
Bararia. — Cetto,  Baron  de,  Envoy  Extraordinary  and  Minister  Plenipotentiary. 
Belgium. — Van  de  Weyer,  M.  Sylvain,  Enroy  Extraordinary  and  Minister  Plenipotentiair. 
Denmark. — Bille,  M.  Torben  de,  Envoy  Extraordinary  and  Minister  Plenipotentiary, 
Italy. — Azeglio,  Marquis  E.  d',  Envoy  Extraordinary  and  Minister  Plenipot^jntiary  ; 

Maffci,  Count,  Firsit  Secretary. 
Netherlands. — Bentinek,  Baron,  Envoy  Extraordinary  and  Minister  Plenipotentiary. 
Borivffal. — Lavradio,  Count  de,  Envoy  Extraordinary  and  Minister  Plenipot<»ntiary. 
Prussia. — BonstoriV,  Count  Von,  Ambassador  Extninrdinary  and  Minister  Plenipot'entiarr. 
Busxia. — Bnmnow,  Baron  de,  AinbasMidor  Kxtrnordinary  and  Plenipotentiary. 
Sweden  and  Noricay. — Wachtmeister,  Count  C.,  Envoy  Extraordinwy  and  Minister  Ploni- 
jwtentiaTj-. 

BeckfruB,  Baron,  Secretary  of  Legation. 
Turkcif. — Mursurup,  Bey,  M.,  Ambassador  Extraordinary  and  Plenipotentiarr. 
Unitfd  states  of  America. — Adams,  0.  ¥.  J'lsq.,  Envoy  Extraordinary  and  Mir 


Minister  Plen. 


FOREIGN   OFFICERS. 


Bode,  Baron  de,  Major-Gen.  Imp.  Russ.  Scr. 
Cecille,  Admiral,  French  Navy. 
Da  Cunhu,  A.  P.  Capt.  Port.  Navy. 
Graham,  J.  D.  ^fajor,  U.S.  Topograph.  Eng. 
Lampo,  A.  Cavaliere,  Capt.  Italian  Navy. 
Lendy,  Capt.  A.  F.  late  of  the  French  Stuff. 


Maurj',  Capt.  late  United  States  Navy. 
Pirchc,  Colonel,  tl^e  Baron  do,  French  Army. 
Tchitchajrotr,  Admiral,  Imp.  Russian  Navy. 
Todleben,  Lieut. -General  E.  de,  Imp.  Rus- 
sian Ser\'ice. 
Uscdom,  Baron  Von. 


CORRESPONDING   MEMBER. 
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